4. ENVIRONMENTAL CONSEQUENCES

Chapter 4 describes the environmental consegquences of the proposed action and alternatives to treat and manage
sodium-bonded spent nuclear fuel. It beginswith ageneral discussion of the expected environmental consequences;
the product and waste forms that would be generated from the proposed action; and the methodology for ng
health effects from radiological and chemical effluent. It follows with adetailed description of the environmental
consequences for the No Action and the reasonable alternatives. The chapter provides separate discussions on the
environmental consequences of the intersite transportation of sodium-bonded spent nuclear fuel; the cumulative
impactsat each of the proposed sites; and the programmatic consi derati ons associated with the proposed action. The
chapter concludes with a look at several issues under the proposed action, such as unavoidable, adverse
environmental impacts; rel ationshi psbetweenlocal, short-term uses of the environment and the enhancement of long-
term productivity; and irretrievable commitments of resources.

4.1 OVERVIEW OF ENVIRONMENTAL CONSEQUENCES

This Final Environmental Impact Statement for the Treatment and Management of Sodium-Bonded Spent
Nuclear Fuel (SBSNF EIS) isin compliancewith Council on Environmental Quality regulationsthat require
the affected environment of proposed Federal actions to be “interpreted comprehensively to include the
natural and physical environment and the relationship of people with the environment” (40 CFR 1508.14).

The environmental consequence analysis focused on potentially affected areas. These areas are discussed
in detail: air quality, water resources, socioeconomics, public and occupationa health and safety (normal
operations and accident conditions), environmental justice, waste management, and transportation. For the
remaining areas (i.e., land resources, visual resources, noise, geology and soils, ecological resources, and
cultural and paleontological resources), analyses show that the proposed treatment activities would have
minimal or no impact at the candidate sites regardless of the alternatives being considered. Thisis because
existing facilities within developed areas would be used; no new land disturbance would take place and
proposed activities would be consistent with current operations. Since none of the aternatives involve
construction other than internal building modifications for installing new equipment, the effects of these
modifications on any of the resources would be negligible and are not evaluated in this chapter.

The specific assumptions associated with the impact analysis common to all alternativesare provided inthe
appendices. The results of the assessment of environmental consequences are presented in this chapter.
More detailed descriptions of the development of the impacts for some resource areas are presented in
Appendices E through H, as follows:

» Appendix E, Evaluation of Human Health Effects From Normal Operations

» Appendix F, Evaluation of Human Health Effects From Facility Accidents

» Appendix G, Evaluation of Human Health Effects From Overland Transportation
» Appendix H, Environmenta Justice Analysis

41.1 Presentation of the Environmental Consequences
The primary areas of concern are products and waste, impacts on the public, and occupational health and

saf ety associated with the various sodium-bonded spent nuclear fuel treatment processes. Additional areas
and topics covered in Chapter 4 include the following:
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* Air Quality

» Water Resources

» Environmenta Justice

» Socioeconomics

» Waste Management

» Transportation Impacts

» Short-term versus L ong-term Resource Commitments
* lrreversible and Irretrievable Resource Commitments
e Cumulative Impacts

Severa kinds of impacts are not discussed in Chapter 4 because they would not occur, they would be
extremely small, and/or they are covered by other analyses:

Land Use—The treatment and management of sodium-bonded spent nuclear fuel would not require the
construction of new facilities on previously undisturbed land at Argonne National Laboratory-West
(ANL-W) or the Savannah River Site (SRS).

Intrasite Transportation—The incident-free impacts of intrasite transportation would be limited to
radiation exposure to workers loading and unloading trucks and are included in the overall worker dose
values presented for each process. The accident risks are bounded by the site accident risk analysis. Strict
site safety procedures and short travel distances would limit the impacts to workers.

Noise—Noise impacts at the management sites would be minor and would be limited to noise generated
during operations. No offsite noise impacts are expected except for minor changesin traffic noise levels.

Ecological Resources—Because no new construction in undisturbed areas would be required for the
treatment and management of sodium-bonded fuel, there would be no disturbance to terrestrial and aquatic
habitats or wetlands. Thus, there would be no negative impacts from construction on terrestrial or aguatic
plants or animals, including threatened and endangered species.

Scientific evidence indicates that limiting chronic radiation doses to below 0.1 rad per day to the more
radiosensitive species in terrestrial ecosystems provides adequate protection for the population. In the
aquatic environment, limiting the chronic dose rate to 1 rad or less per day to an individual member of the
aquatic population would provide adequate protection for the population (IAEA 1992). Therefore, limiting
chronic radiation doses to below 0.1 rad per day would not harm animal or plant populations. Thisis
equivalent to a dose of 100 millirem per day from direct radiation (inhalation dose) to an individual.
Compliancewith U.S. Department of Energy (DOE) Order 5400.5 to limit the exposure of the most exposed
member of the public (a hypothetical individual residing at the site boundary) to 100 millirem per year (i.e.,
about 0.3 millirem per day from all pathways) and to 10 millirem per year fromthe air pathway (40 CFR 61
doselimit) makesit highly probablethat dose ratesto plantsand animalsin the same areawould belessthan
0.1 rad per day. The maximum annual dose to the most exposed member of the public under any one of the
aternatives analyzed would beasmall fraction (about 0.2 percent) of 1 millirem. Therefore, no radiological
damageto plant and animal popul ations would be expected to result from the sodium-bonded spent nuclear
fuel treatment processes.

Chemicalsemitted to the environment during routine processing activitiesare presented under each aternative.
Thesereleases are essentially independent of the process being performed. They are generated from operation
of support facilities, such as operation of emergency diesel generators during testing and/or fuel burning for
facility heating and power production. The quantities of releases attributabl e to the treatment of the sodium-
bonded spent nuclear fuel would be very small fractions of the current rel eases from each management site.
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Thesteenvironmenta reportsdid not identify any measurableimpacts on plants or animal s because the amounts
emitted are very low or the chemicals have little potential for causing negetive effects.

For the reasons discussed above, no adverse impacts to ecological resources would be expected to occur dueto
DOE' streatment and management of sodium-bonded spent nuclear fudl.

Cultural and Paleontological Resour ces—No new facilities would be needed or constructed, therefore, there
would be no impacts on cultural or paleontological resources.

Geology and Soils—No new facilitieswoul d be needed or constructed. Therefore, therewould beno disturbance
to either geologic or soil resources a the management sites. Hazards from large-scale geol ogic conditions were
anadyzedin detail in various DOE programmatic environmental impact statements (EI Ss) and site-specific facility
safety analysis reports.  The impacts from these hazards (e.g., earthquakes) on the management facilities and
treatment processes are evaluated in thisEIS.

4.1.2Products and Waste

Generation and Disposition—Al| of thetreatment processing alternatives presented inthisEI'S, except for direct
disposal in high-integrity cans, would change the sodium-bonded spent nuclear fuel into other forms. Driver and
blanket sodium-bonded spent nucl ear fuel would beinput—productsand wastewould bethe output. The products
and waste would be better suited for storage, transportation, and disposal or other disposition than the existing
sodium-bonded fudl. The products and waste fal into several distinct categories:

» Materiasto be managed ashigh-level radioactive wastewould be generated at SRSand/or ANL-W. Thefina
formwould be ceramic, metallic, amelt and dilute product, or borosilicate glassinside stainlessstedl canisters.
The production of ceramic, metalic, and melt and dilute products at ANL-W would result mainly from the
transformation of spent nuclear fudl to adifferent form that would makethefinal product more stable and lead
to an overal reduction in repository volume need. Thiswaste would be stored at SRS and/or ANL-W until
ageologic repository isready to receiveit.

 Transuranic waste refersto processed materials that contain a pha-emitting material (such as plutonium) with
radioactivity concentrations above 100 nanocuries per gram of waste. Transuranic wastewould be generated
from all treatment technologies. Thiswaste could be disposed of in the Waste Isolation Pilot Plant.

» The separated uranium resulting from the electrometallurgical trestment process at ANL-W would be made
into solid metal ingots. The separated uranium resulting from processing the driver spent nuclear fuel would
be made into low-enriched uranium ingots. The ingots would be more than 99.7 percent pure uranium; the
balance of the material would be mainly zirconium (the alloy in the fuel) and trace quantities of fisson
productsand actinidesrequiring additional purification beforethe uraniumingotscould beused commercidly.
Theuraniumingotswould be stored in securefacilitiesa ong with other uranium already in storageat ANL-W
until decisions are made about their disposition.

»  Separated depleted uranium from plutonium-uranium extraction (PUREX) processing of declad and cleaned
blanket spent nuclear fuel a SRS would be made into uranium oxides and stored in drums along with other
depleted uranium at SRS (morethan 27,000 metric tons of depleted uranium are stored currently at SRS). The
57 metric tons of depleted uranium that would be separated in this processwould be asmal fraction of what
isstored currently.

o  Separated plutonium resulting from PUREX processing of declad and cleaned blanket spent nuclear fuel
at F-Canyonwould beinametalic form. The separated plutonium, lessthan 260 kilograms (572 pounds),
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would be stored in secure facilities along with the plutonium aready in storage (about 2.4 metric tons) at
SRS. The plutonium would be disposed of in accordance with the Record of Decision (75 FR 1608) for the
Surplus Plutonium Disposition Final Environmental Impact Satement (DOE 1999d).

» Low-level radioactive waste would be generated from all treatment technol ogies considered. Thiswaste
would be disposed of in existing facilities using routine procedures.

» Satstone would be generated only at SRS. Saltstone is a form of concrete containing low levels of
radioactivity and would be disposed of on site.

» Mixed waste would be generated at ANL-W and SRS. At ANL-W, mixed waste would be generated
mainly from cadmium contamination, which would be present in one of the electrorefiners. It would
consist of waste categorized asindirect process solid waste and would include discarded equipment and
materials from decontamination operations. At SRS, liquid mixed waste would be generated from
contamination by various chemicals in the dissolution and extraction facilities.

Waste Minimization—DOE would incorporate the best available practices into all the processing
technol ogies at the two management sitesto generate the smallest possible amount of waste. The DOE sites
managi ng the sodium-bonded spent nucl ear fuel would comply with DOE’ swaste minimization and pollution
prevention goals. The following summarizes recent achievements in pollution prevention and waste
minimization at ANL-W and SRS:

» ANL-W conducted pollution prevention projectsin 1997 that reduced waste generation by an estimated
1,700 cubic meters (61,100 cubic feet) at a cost savings of $154,000. Radioactive waste generation in
1997 was reduced by 61 percent compared to 1993 baseline levels. Mixed waste generation was
increased by 67 percent, hazardous waste generation was reduced by 44 percent, and sanitary waste
generation was reduced by 32 percent compared to baseline levels. Fifty-six percent of sanitary waste
was recycled in 1997. ANL-W affirmative procurement purchases are not tracked separately, and are
included in the Idaho National Engineering and Environmental Laboratory (INEEL) totals. For INEEL,
72 percent of the materials purchased were U.S. Environmental Protection Agency (EPA)-designated
recycled products (DOE 1998e).

» SRS conducted pollution prevention projects in 1997 that reduced waste generation by an estimated
18,200 cubic meters (644,000 cubicfeet) at acost savingsof $18.5 million. Radioactivewaste generation
in 1997 was reduced by 57 percent compared to 1993 baseline levels. Mixed waste generation was
increased by 115 percent, hazardous waste generation was reduced by 15 percent, and sanitary waste
generation was reduced by 58 percent compared to baseline levels. Seventy-eight percent of sanitary
wastewasrecycledin 1997, and 52 percent of the material s purchased under the affirmative procurement
process were EPA-designated recycled products (DOE 1998e).

4.1.3 Radiological and Chemical Health Risk Estimates
The methodologies used to evaluate potential radiological and chemical health effects from operational

effluent are described in Appendix E. This section provides information about the development and
interpretation of the health risk estimates.

Radiological—The effect of radiation on people depends upon the kind of radiation exposure (alpha, beta,
and neutron particles and gamma and x-rays), duration of exposure, and the total amount of tissue exposed
toradiation. Theamount of radiant energy imparted to tissue from exposuretoionizing radiationisreferred
to as*“absorbed dose.” The sum of the absorbed dose to each tissue, when multiplied by certain quality and
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weighting factors that take into account radiation quality and different sensitivities of these various tissues,
isreferred to as “ effective dose equivalent.”

An individual may be exposed to radiation from outside or inside the body, because radioactive materias
may enter the body by ingestion or inhalation. External dose is different from internal dose in that it is
delivered only during the actual time of exposure. An internal dose, however, continuesto be delivered as
long as the radioactive source is in the body (although both radioactive decay and elimination of the
radionuclide by ordinary metabolic processes decrease the dose rate with the passage of time). The dose
from internal exposure is calculated over 50 years following the initial exposure.

Theregulatory annual radiation doselimitsto themaximally exposed offsiteindividual fromtotal operations
at a DOE site are 10 millirem from atmospheric pathways, 4 millirem from drinking water pathways, and
100 millirem from all pathways combined (DOE Order 5400.5 and 40 CFR Part 61, Subpart H). The
potential doses associated with the normal operation of various treatment technologies and storage of
sodium-bonded spent nuclear fuel would be very small fractions of these values, and total site doseswould
remain well within these DOE limits. For comparison, DOE estimates that the average individua in the
United States receives adose of approximately 360 millirem per year from all radiation sources combined,
including natural and medical sources (see Appendix E, Section E.2.1, for details).

The collective or “population” doseto an exposed population is cal culated by summing the estimated doses
received by each member of the exposed popul ation. The collective dose received by the exposed popul ation
ismeasured in person-rem. For example, if 1,000 people each received adose of 0.001 rem, the population
dose would be 1 person-rem (1,000 persons x 0.001 rem = 1 person-rem). The same population dose
(1 person-rem) would result if 500 people each received a dose of 0.002 rem (500 persons x 0.002 rem =
1 person-rem).

Radiation can cause a variety of adverse hedlth effectsin people. A large dose of radiation can cause prompt
death. Atlow dosesof radiation, the most important adverse hedlth effect from environmental and occupational
radiation exposures (which are typically low doses) is the potential inducement of fatd cancers. Thiseffect is
referred to as “latent” cancer fatdities because the cancer may take years to develop and for death to occur.

In addition to latent cancer fatalities, other health effects could result from exposuresto radiation. These effects
include nonfatal cancers among the exposed population and genetic effectsin subsequent generations. The dose-
to-effect factors for fatal and nonfatal cancers are shown in Table 4-1. Asindicated in this table, the nonfatal
cancersand genetic effects areless probabl e consequences per unit of radiation exposure. For smplicity, thisElS
presents estimated effects of radiation only in terms of latent cancer fatdities. Estimates of the total detriment
(fatal cancers, nonfatal cancers, and genetic effects) dueto radiation exposure may be obtained from the estimates
of latent cancer fatalities presented in this EIS by multiplying by 1.4 for workers and by 1.46 for the genera
public.

The factors used in this EIS to relate adose to its effect are 0.0004 lifetime probability of alatent cancer fatality
per person-rem for workers and 0.0005 lifetime probability of a latent cancer fatality per person-rem for
individuals among the generd population. The latter factor is dightly higher because some individuas in the
public, such asinfants and children, are more sensitive to radiation than workers. Thesefactorsare based on the
1990 Recommendations of the Internationa Commission on Radiologica Protection (ICRP 1991) and are
consistent with those used by the U.S. Nuclear Regulatory Commission (NRC) in its rulemaking Siandards for
Protection Against Radiation (10 CFR 20). Thefactors apply where the doseto anindividua islessthan 20 rem
and the doserateislessthan 10 rem per hour. At higher doses and dose rates, the factors used to relate radiation
doses to latent cancer fatdities are doubled. At much higher doses, prompt effects, rather than latent cancer
fatalities risk, may be the primary concern.
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Table4-1 Risk of Latent Cancer Fatalitiesand Other Health Effects From Exposureto
1 Rem of Radiation?

Individual ® Latent Cancer Fatalities Nonfatal Cancers Genetic Effects Total Detriment
Worker 0.0004 0.00008 0.00008 0.00056
Public 0.0005 0.0001 0.00013 0.00073

& When applied to an individual, units are lifetime probability of alatent cancer fatality per rem of radiation dose. When applied
to apopulation of individuas, units are the excess number of cancers per person-rem of radiation dose. Genetic effects as used
here apply to populations, not individuals.

Thedifference between the worker risk and the general public risk is attributable to the fact that the general population includes
more individuals in the more sensitive age group of less than 18 years of age.

Note: Onerem equals 1,000 millirem.

Sources:NCRP 1993, ICRP 1991.

These factors are used to calculate the statistical expectations of the effects of exposing a population to
radiation. For example, if 100,000 people each were exposed to a one-time radiation dose of 100 millirem
(0.1 rem), the collective dose would be 10,000 person-rem. The exposed population then would be expected
to experience 5 additional latent cancer fatalities from the radiation (10,000 person-rem x 0.0005 lifetime
probability of alatent cancer fatality per person-rem = 5 latent cancer fatalities).

Sometimes calculations of the number of latent cancer fatalities associated with radiation exposure do not
yield whole numbers and, especially in environmental applications, may yield numbers less than 1. For
example, if 100,000 people each were exposed to atotal dose of only 1 millirem (0.001 rem), the collective
dose would be 100 person-rem, and the corresponding estimated number of excess latent cancer fatalities
would be 0.05 (100,000 persons x 0.001 rem x 0.0005 latent cancer fatalities per person-rem = 0.05 |latent
cancer fatalities). The “0.05" means that there is one chance in 20 that the exposed population would
experience one latent fatal cancer. In other words, the latent cancer fatality rate of 0.05 is the expected
number of deaths that would result if the same exposure situation were applied to many different groups of
100,000 people. In most groups, hobody (0 people) would incur alatent cancer fatality from the 1 millirem
dose each member would have received. Inasmall fraction of the groups, one latent cancer fatality would
result; in exceptionally few groups, two or more latent cancer fatalitieswould occur. The average expected
number of deathsfor all the groups would be 0.05 latent cancer fatalities (just as the average of 0, 0, 0, and
1lis1/4, or 0.25). The most likely outcomeis O latent cancer fatalities.

Thesameconcept isappliedto estimatethe effects of continuousradiation exposureto anindividual member
of thepublic. Consider theeffectsof anindividual’ sexposureto a360-millirem (0.36-rem) annual dosefrom
all radiation sources (natural and medical). The probability that the individual would develop alatent fatal
cancer from continuous exposure to this radiation over an average life of 72 years (presumed) is 0.013
(1 person x 0.36 rem per year x 72 years x 0.0005 latent cancer fatality risk per person rem = 0.013), or one
chancein 77 that the individual would develop afatal cancer from this radiation exposure.

The estimates of health effects from radiation doses used in this EIS are based on the linear no-threshold
theory of radiation carcinogenesis, which postulates that all radiation doses, even those close to 0, are
harmful. Asexplained in Appendix E, the numerical estimates of fatal cancers presented in this EIS were
obtained fromthe nominal risk estimated for lifetimetotal cancer mortality, resulting fromadose of 0.1 gray
(10 rad) (National Research Council 1990). Other methods of extrapolation to the low-dose region could
yield higher or lower numerical estimates of fatal cancers. Studies of human popul ations exposed to low
doses are inadequate to demonstrate the actual level of risk. Thereisa scientific uncertainty about cancer
risk in the low-dose region below the range of epidemiologic observation, and the possibility of no risk
cannot be excluded (CIRRPC 1992).
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This EIS provides radiation dose estimates and probabilities of latent cancer fatalities (risks) for various
receptors from management facility radiation exposure during normal operations and accident conditions.
The receptors are defined as follows:

Worker —Anindividual actively participating and/or supporting the operation of the facility.

Noninvolved wor ker—Anindividual who isnot involved in the operation of thefacility. For estimating the
impact, the individual is assumed to be 100 or more meters (330 or more feet) from the radioactive or
chemical material release point.

Maximally exposed offsiteindividual — An individual member of the public assumed to beresiding at the
site boundary who could receive the maximum dose from radiation or hazardous chemicals.

Population —members of the general public residing within an 80-kilometer (50-mile) radius of thefacility.

For incident-free (normal) operations, the EI S providestwo sets of impacts (dose and risk): maximum annual
and project total impacts for all alternatives. The maximum annual impacts result from simultaneous
treatment of both driver and blanket sodium-bonded spent nuclear fuel in agiven year, and the project total
impacts represent the overall impacts from treatment of all sodium-bonded spent nuclear fuel. For accident
conditions, the EIS provides both the consegquence (dose) per accident and the associated risk.

Chemical—The potential impactsof exposureto hazardous chemicalsreleased to the atmosphere asaresult
of the processing of sodium-bonded spent nuclear fuel were evaluated for incident-free operations and
accident conditionsat management facilities. Small amountsof hazardousand toxic chemical rel easeswould
be expected from incident-free operation of the treatment technol ogy support facilities and equipment (e.g.,
auxiliary steam power house, diesel generators). The health effects from these rel eases were cal culated for
the maximally exposed offsiteindividual (anindividual member of the public residing at the site boundary).
The health effects evaluated in this analysis include excess latent cancer fatalities and chemical-specific
noncancer health effects. The maximally exposed offsiteindividual was assumed to belocated in theregion
with the highest estimated concentration. The health effects from releases of hazardous chemicals during
accident conditions were evaluated in terms of comparison to Emergency Response Planning Guideline
(ERPG) values. ERPG values are estimates of airborne concentration thresholds above which one can
reasonably anticipate to observe adverse effects (see Appendix F, Section F.3.1.2, for more detail).

4.2 NOACTION ALTERNATIVE

Under the No Action Alternative, the sodium-bonded spent nuclear fuel would not be treated (no sodium
would be removed from the fuel). Under this alternative, two options were considered.

The EIS evaluates;

a. Theimpacts from the activities required to monitor and stabilize the sodium-bonded spent nuclear fuel
as necessary for continued safe and secure storage at current locations, or until a new treatment
technology, such as the glass material oxidation and dissolution system (GMODS) or plasma arc, is
developed (see Section 2.6 for more detailson GMODS and plasmaarc technol ogy development needs).
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b. The impacts from direct disposal of sodium-bonded spent nuclear fuel in a geologic repository by
packaging the fuel in high-integrity cans without sodium removal. At the present time, direct disposal
of sodium-bonded spent nuclear fuel is precluded by DOE policy concerning acceptance of Resource
Conservation and Recovery Act (RCRA)-designated mixed waste (which contains both hazardous and
radioactive waste).

Under either option of the No Action Alternative, the EIS evaluates the impacts associated with activities
required to clean and stabilize the waste materials generated during the Electrometallurgical Treatment
Research and Demonstration Project at ANL-W. As part of this demonstration project, approximately
1.6 metric tons of heavy metal of Experimental Breeder Reactor -1l (EBR-I1) fuel consisting of about 1.2
metric tons of blanket spent nuclear fuel and 0.4 metric tons of driver spent nuclear fuel were processed
(DOE 1996b). The waste materials generated in this project currently are being transformed into ceramic
and metallic waste forms. This process will continue until all of this waste is transferred to ceramic and
metallic waste forms. The remaining sodium-bonded spent nuclear fuel in the treatment facilities will be
packaged and transferred to dry storage in the Radioactive Scrap and Waste Facility.

DOE aso is transferring to dry storage all INEEL spent nuclear fuel, including the sodium-bonded spent
nuclear fuel currently stored at 1daho Nuclear Technology and Engineering Center (INTEC) Building 603
(wet storage basin). During this transfer, each fuel can containing sodium-bonded fuel will be
nondestructively examined to determinethefuel can condition and its suitability for storage. If any fuel can
isfound to be degraded, resulting in water in-leakage, it will be repackaged and transferred to ANL-W for
stabilization and/or repackaging for storage. The fuel transfer activities are planned for completion by
December 2000. Thesodium-bonded spent nuclear fuel currently stored at INTEC Building 666 (wet storage
basin) will remainin the basin until the planned defueling and facility closurein the year 2023. These fuel
movement activities would be performed independently of the activities within this EIS.

About 5 metric tons of heavy metd of EBR-11 blanket spent nuclear fuel contained in 107 storage cans currently
stored at the Radioactive Scrap and Waste Facility do not meet the long-term confinement requirements. Under
the No Action Alternative continued safe storage option. These storage cans would be brought to the Hot Fuel
Examination Fecility to be repackaged in more durable storage liners and would be returned to storage. These
activities, along with the waste processing activitiesat ANL-W, would be completed in about two years after the
necessary waste handling equipment isinstalled. The sodium-bonded spent nuclear fuel that currently is stored
a INTEC would remain there, and sodium-bonded spent nuclear fuel transferred to Idaho in the future, as
specified in the amended Record of Decision for the Department of Energy Programmatic Spent Nuclear Fuel
Management and | daho Engineering Laboratory Environmental Restoration and Waste Management Programs
Final Environmental Impact Statement (Programmeatic Spent Nuclear Fuel EIS) (61 FR 9441), dso would be
stored at INTEC. Consistent with the DOE-State of Idaho Settlement Agreement and Consent Order, all spent
nuclear fuel would need to be transferred out of the State of 1daho by January 1, 2035. Under this option of the
No Action Alternative, in the event that sodium-bonded spent nuclear fuel has not been treated before 2035, DOE
would package the stored fudl a ANL-W and transfer it to the INEEL Dry Transfer facility. DOE aso may
decide to usethefacilities at ANL-W to package the sodium-bonded spent nuclear fuel stored at INTEC. Inthe
event that the sodium-bonded spent nuclear fuel has not been treated before 2035, the stored fuel would be
removed from the State of Idaho by theyear 2035. The environmenta impacts of untreated sodium-bonded spent
nuclear fuel removal would be evaluated in a separate National Environmental Policy Act (NEPA) document.

Under the No Action Alternative direct disposal option, al sodium-bonded spent nuclear fuel at INTEC would
betransferredto ANL-W and repackaged in high-integrity cansin preparation for direct disposal. Theactivities
associated with the preparation of sodium-bonded spent nuclear fuel for direct disposal would be similar to
those needed to prepare the fuel for continued safe storage. The activities for direct disposal would occur
sometime after those for the continued storage option. Thisis because adecision to directly dispose of the
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sodium-bonded spent nuclear fuel in ageologic repository would be made only after it was determined that
it would meet therepository acceptancecriteria. Currently, there are no acceptancecriteriafor thisfuel type.
If direct disposal of the sodium-bonded spent nuclear fuel becomes possible, DOE would use the facilities
at ANL-W to prepare al sodium-bonded spent nuclear fuel at the INEEL site. Preparation of driver spent
nuclear fuel for direct disposal requires consideration of criticality safety, thereby limiting the amount of
driver spent nuclear fuel that could be packaged in acanister. Thiswould lead to larger repository volume
needs per unit mass for driver fuel.

The activitiesin this option would include:

1. Repackaging 107 cans containing 5 metric tons of heavy metal of blanket spent nuclear fuel in the first
two years (ending in 2003); see the continued storage option above.

2. Transferring sodium-bonded spent nuclear fuel currently stored at INTEC (Building 666 Basin and
Building 603 Dry Storage) to ANL-W between 2003 and 2023. The 2023 date corresponds to the target
date for closure of Building 666 Basinat INTEC. Under this assumption, thefuel in Building 666 Basin
would be in wet storage for 23 years.

3. Repackaging the spent nuclear fuel at ANL-W in high-integrity cans to meet the target date for fuel
transfer out of the State of Idaho (January 1, 2035). All sodium-bonded spent nuclear fuel would be
transferredtotheHot Fuel Examination Facility for characterization and placement in high-integrity cans.
The preparation and canning activitieswould be completed in about three years. The canned fuel would
be stored temporarily at the Radioactive Scrap and Waste Facility. The stored fuel cans would be
packaged in standardized canistersand transferred to the INEEL Dry Transfer Facility for packaging and
shipment to the repository.

The environmental impacts for both options under the No Action Alternative are presented below. Where
the impacts are different between the options, two sets of results are presented.

42.1 Air Quality
Nonradiological Gaseous Emissions

Asexplained in Appendix E, Section E.5.3.1, under the proposed action and either option of the No Action
Alternative, small quantities of criteriapollutants and hazardous chemicalsare generated fromthe operation
of the emergency diesel generators supporting both the Fuel Conditioning Facility and the Hot Fuel
Examination Facility at ANL-W. The emissions from these generators are independent of any of the
treatment processes under the proposed action and the No Action Alternative addressed in this EIS.

Table 4-2 summarizes the concentrations of criteria and hazardous air pollutants. The concentrations are
compared to their corresponding ambient air quality standards. Only those air pollutants that are expected
and have ambient air quality standards are presented in the table. The emissions are generated from diesel
generators currently in operation and are considered as part of the baseline concentration. No increasesin
emissions are expected under the No Action Alternative. Therefore, a Prevention of Significant
Deterioration increment analysis was not required. In addition, the INEEL site is located in areas of
attainment for the criteria pollutants; therefore, no conformity analysisis required.
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Table4-2 Nonradiological Air Quality Concentrations at the Site Boundary Under the No Action
Alternative for Comparison With Ambient Air Quality Standards

Most Stringent Standard or Maximum | ncremental
Guideline Concentration
Averaging Period (micrograms per cubic meter) 2 (micrograms per cubic meter)
Criteria Pollutant
Carbon 8 hours 10,000 32.7
monoxide 1 hour 40,000 46.8
Nitrogen Annud 100 2.8
dioxide
PM o Annud 50 0.01
24 hours (interim) 150 0.19
24 hours
(99" percentile over 3 years) 150 Not available
PM, ¢ 3-year annual 15 Not available
24 hours
(98" percentile over 3 years) 65 Not available
Sulfur dioxide Annual 80 0.45
24 hours 365 11.50
3 hours 1,300 25.80
Hazar dous and Toxic Compounds
1,3-Butadiene Annual 0.0036 0.0000355
Acetaldehyde Annud 0.45 0.0000226
Acrolein 24 hours 125 0.000181
Benzene Annual 0.12 0.000694
Formaldehyde Annud 0.077 0.0000709
Toluene 24 hours 18,750 0.00664
Xylene 24 hours 21,750 0.00447

PM,, = Particulate matter less than or equal to n micronsin diameter.

& The standards for hazardous and toxic compounds apply only to increases in emissions from new or modified sources and are
provided for information purposes only, as the concentrations from releases at ANL-W under all aternatives are not expected to
increase.

Radiological Gaseous Emissions

Potentia radiological rel eases from sodium-bonded spent nuclear fuel would be very small under both options
of this alternative. Under both aptions, the spent nuclear fud would remain stored in sealed canisters while at
INEEL (i.e.,, INTEC or ANL-W) until 2035. However, degradation of sodium-bonded spent nuclear fud or its
enclosure (e.g., asealed canigter) during storage cannot beruled out. It isexpected that asmall fraction of thefuel
would degrade during storage, allowing its gaseous fission products to enter the storage canister. Thesefission
gases would be released to the environment only if the sealed canister were to fail or be opened during fuel
handling for examination and repackaging. As detailed in Appendix E, Section E.4.6, current experience at
INTEC and ANL-W indicates very small fuel degradation problems during the storage period. 1t was estimated
that, over 30 yearsof storage, about 1 percent of thefuel would bein degraded condition whilein dry storageand
about 3 percent of the fuel would fail while in wet storage. While in dry storage, there would be no releases of
gaseousfission productsto the environment. Thefission gaseswould be released to the environment only during
fud repackaging. In wet storage, fud canister degradation and resulting fuel failure would lead to releases of
gaseousfission products. The estimated gaseous fission product releases during the entire period (over 35 years)
of the No Action Alternative would be 51 curies of tritium oxides, 760 curies of krypton-85, and 0.000018 curies
of iodine-129.
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4.2.2 Water Resources
Surface Water

No surface water is used at ANL-W. Flood waters from the Big Lost River would not be expected to reach the
facilitiesat ANL-W, as shown in Figure 3-3.

Nonradiological Liquid Effluent

There are no discharges to the surface waters at ANL-W, except for discharges of nonhazardous liquid waste to
the sawage pond and to the industrial waste pond. Discharge waters to the Industria Waste Pond or to the
Sanitary Sewage Lagoons are not waters of the United States and are exempt from compliance under the National
Pollutant Discharge Elimination System (NPDES). However, these are designated aswaters of the State of 1daho
and, as such, require compliance with State regul ationsthat govern application of nonhazardousliquid waste(i.e.,
Land Application Permits). ANL-W has applied to the State of Idaho for Land Application Permits for the
Industria Waste Pond and Ditches and the Sanitary Waste Treatment Pond Land Application Area (DOE 19963,
DOE 1998c). ANL-W routinely monitors the effluent discharges to make sure they are within those limits
identified in the Land Application Permits. Current operating and monitoring practices would continue for
stormwater and liquid effluent discharges associated with facilities at ANL-W.

Radiological Liquid Effluent

No radiological liquid effluent would be discharged to the surface water.

Groundwater

Under either option of thisaternative, there would be some reduction in groundwater consumption for domestic
uses, since the number of workers at ANL-W is expected to decrease. The current water use at ANL-W is
188 million liters (49.6 million gallons) per yesr.

Nonradiological Liquid Effluent

For either option of this dternative, no nonradiologica liquid effluent or waste would be discharged to
groundwater.

Radiological Liquid Effluent

For either option of this dternative, no radiologica liquid effluent would be discharged to groundwater.
4.2.3Socioeconomics

Under either option of the No Action Alternative, there could be a reduction of approximately 350 workers at
ANL-W if atrestment technology is not selected or the decisonisdelayed. If al of these workerswereto leave
the regiona economic area, this could result in theloss of an additional 940 indirect jobsin the economic region.
Thetotal potentia loss of about 1,290 jobsrepresentslessthan a1 percent decreasein civilian employment in the
regional economic area, which was estimated to be 150,403 in 1996 (DOE 1999d).

Since any reductioninthe ANL-W labor force under the No Action Alternative would take place over time,

combined with the fact that many of these workers could also support other missions at INEEL, the effects
are expected to be gradual. By 2010, the contributory effect of this and the potential for beneficial effects
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from other industrial and economic sectorswithin theregional economic areawould serveto reduce or mask
any effect on the regional economy. Neither option of the No Action Alternative, therefore, would result in
any noticeable change in the existing regiona economy, population and housing characteristics, or
community services within the region of influence at ANL-W (see Section 3.2.8).

4.2.4 Publicand Occupational Health and Safety

The assessments of potential radiological and chemical impacts associated with the No Action Alternative
are presented in this section. Summaries of radiological impacts from normal operations are presented in
Tables 43 and 44 for the public and workers, respectively. The radiological impacts from a spectrum of
hypothetical accident scenarios are provided in Tables4—6 and 4—7. Theimpactsfrom hazardous chemical
releases during accident conditions are presented in Table 4-8. Background information on the effects of
radiation on human health and safety is presented in Section 4.1.3 and Appendix E, Section E.2.

4.2.4.1 Normal Operations
Radiological Impacts

Under either option of the No Action Alternative, radioactive releases from normal operations associated
with spent nuclear fuel storage activitiesat ANL-W and INTEC would be small. The releases would occur
from fuel degradation in wet storage and during fuel handling. Under both options, the same amount of
gaseous radioactive material would be released. As explained in Appendix E, Section E.4.6, under both
options, some fuel would be repackaged at the beginning in the first two years and all of the fuel would be
repackaged by 2035 prior to shipment outside the INEEL site. The repackaging would occur over athree-
year period. Releases would occur both from INTEC during wet storage and from ANL-W during fuel
handling and repackaging operations. However, since INTEC isfurther away fromtheNEEL site boundary
and major population centers compared to ANL-W, the releases were assumed to occur from ANL-W,
thereby maximizing the impacts.

Cal culated maximum annual and project total radiological impactstothe publicaregivenin Table4-3. The
impacts are calculated for two types of receptors. the general public living within 80 kilometers (50 miles)
of ANL-W in the year 2010, and a maximally exposed offsite individual (a member of the public assumed
to beresiding at the INEEL site boundary and receiving the maximumdose). To put the operational impacts
into perspective, comparisonswith impactsfrom natural background radiation also areincluded in the table.
As shown in this table, the expected radiation doses to the maximally exposed offsite individual and the
general public would be much smaller than the limit of 10 millirem per year limit set by the EPA (40 CFR
61) and DOE (DOE Order 5400.5).

The average worker dose (for ANL-W and INTEC workers) under the No Action Alternative was estimated
to be similar to that currently experienced at ANL-W. Under both options, waste and fuel handling and
repackaging activitieswould occur over a5-year period, with standby operationsfor theremaining 30 years.
One additional year also would be necessary to deactivate the facility. During fuel handling operations, the
estimated annual total worker population dosewould be 22 person-rem; during storage (standby) operations,
it would be 2.2 person-rem; and during deactivation, it would be 33 person-rem, for atotal of 209 person-rem
over 35 years (see Table 4-4).
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Table4-3 Annual and Project Total Radiological | mpactsto the Public From Operational
Activities Under the No Action Alternative

Receptor | I mpacts

Population Within 80 Kilometers (50 Miles) in the Year 2010

Collective dose (person-rem per year) 2 0.0015

Excess latent cancer fatalities (per year) 7.5x 107

Project total excess latent cancer fatalities® 6.5 x 10
Maximally Exposed Offsite Individual

Dose (millirem per year) @ 0.00026

Percent of annual background © 0.000072

Latent cancer fatality risk (per year) 1.3x 101

Project total lifetime cancer fatality risk ° 1.1x10°
Average I ndividual Within 80 Kilometers (50 Miles)

Dose (millirem per year) ¢ 6.2 x 10°

Latent cancer fatality risk 3.1x10%

Project total lifetime cancer fatality risk ° 2.7 x 10"

& Annua maximum dose during normal operations.

Total calculated risk over 35 years.

¢ The annua natural background radiation level at INEEL is about 360 millirem for the average individual (see Table 3-8); the
popul ation within 80 kilometers (50 miles) in the year 2010 would receive 86,500 person-rem.

4 Obtained by dividing the popul ation dose by the number of people projected to live within 80 kilometers (50 miles) of ANL-W
in the year 2010 (240,338).

Table4-4 Annual and Project Total Radiological Impactsto Workers From Operational
Activities Under the No Action Alternative

Receptor | Impacts

Worker 2

Average worker dose (millirem per year) 60

Average worker latent cancer fatality risk (project total over 35 years) 0.00084
Worker Population

Collective dose (person-rem per year) 22

Excess latent cancer fatalities (per year) 0.0088

Project total dose (person-rem) 209

Project total excess latent cancer fatalities 0.084

2 Theregulatory dose limit for an individual worker is5,000 millirem per year (10 CFR 835). However, the maximum annual dose
to aworker would be kept below the DOE Administrative Control Level of 2,000 millirem per year, as established for all DOE
activitiesin DOE Order N 441.1.

Source: ANL 1999.

Asshown in Tables 4-3 and 44:
»  Themaximumannual dosetothemaximally exposed offsiteindividual would be 0.00026 millirem, with

an associ ated risk of developing alifetimefatal cancer of 1.3 x 10™° per year (or onechancein 7.7 billion
that the individual would develop afatal cancer per year of exposure).
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»  The collective maximum annual dose to the population within 80 kilometers (50 miles) of the storage
facilities at ANL-W would be 0.0015 person-rem, with an associated 7.5 x 10”7 latent cancer fatalities
per year (or one chance in 1.3 million that the population would experience a fatal cancer per year of
exposure).

» Theproject total risk to the population within 80 kilometers (50 miles) of ANL-W would be 6.5 x 10°
latent cancer fatalities (or one chance in 154,000 that the exposed population would experience a fatal
cancer).

» Thecaollectivedosetofacility workerswould be 22 person-rem per year, with an associated 0.0088 | atent
cancer fatalities per year (or one chancein 113 that theworkerswould experience afatal cancer per year
of operation).

» Theproject total doseto facility workerswould be 209 person-rem with an associated 0.084 |atent fatal
cancers (or one chance in 12 that the exposed workers would experience afatal cancey).

These results indicate that no increase in the expected number of fatal cancers among the various affected
populations would result from the activities under this alterative.

Hazardous Chemical |mpacts

The hazardous chemical impacts to the public residing at the INEEL site boundary from the operational
activities at ANL-W under either option of this aternative are summarized in Table 4-5. Appendix E,
Section E.5, provides details on the model used and results obtained. The results (presented in Table 4-5)
indicate that no adverse toxic health or cancer effects would be expected from exposure to hazardous
chemicals released under this aternative. The existing chemical environment is presented in Section
3.2.10.2.

Table 4-5 Hazar dous Chemical Impactsto the Public From Operational Activities Under the
No Action Alternative

Maximum Annual
Concentration Hazard Quotient Cancer Risk
Chemical (milligrams per cubic meter) (noncarcinogenic chemicals) (carcinogenic chemicals)

1,3-Butadiene 3.6 x10% None 9.9 x 10°
Acetaldehyde 2.3x10% 2.5x10% 5.0x 10
Acrolein 7.1x10° 0.00035 None

Benzene 6.9 x 107 None 5.4 x10°
Formaldehyde 7.1x10% None 9.2 x 100
Toluene 2.5x 107 6.2 x 107 None

Hazard Index 0.00036 Not applicable

4.2.4.2 Facility Accidents

The potential radiological impacts to the public and noninvolved onsite workers due to accidents are
summarized in this section. The detailed analysis of facility accidents, with the associated assumptions, is
presented in Appendix F. Thedetailed analysis considered awide spectrum of potential accident scenarios,
including fire, spills, criticality, an earthquake, and an aircraft crash.

Under either option of the No Action Alternative, spent nuclear fuel transfer and waste processing activities
associated with cleaning and stabilizing the waste materials generated during the Electrometallurgic
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Treatment Research and Demonstration Project at ANL-W would be performed. Theseactivitieswould have
thepotential to involveaccident scenariossimilar to those evaluated for Alternative 1 aspresented in Section
4.3.4.2. However, the consequences associ ated with these accident scenarioswould be lower because of the
limited quantities of waste to be stabilized. Accidents associated with spent nuclear fuel transfer activities
also could occur during fuel removal from the Radi oactive Scrap and Waste Facility and packaging for offsite
shipment to a repository. These accidents would lead to consequences similar to those evaluated for
Alternative 1 as presented in Section 4.3.4.2. It is estimated that the spent nuclear fuel transfer and waste
stabilization activities would occur over a two-year period. Fuel handling and repackaging for offsite
shipment would occur over athree-year period.

No reasonably foreseeable accident scenarios could be identified that would impact sodium-bonded spent
nuclear fuel in dry storage at the Radioactive Scrap and Waste Facility or in wet or dry storage at INTEC.
In storage, the sodium-bonded spent nuclear fuel isin a safe and stable configuration. Generally, the only
activity associated with the stored spent nuclear fuel ismonitoring of thefuel and the storagefacility. While
in storage, activitiesthat could | ead to accidents (movement, repackaging, or processing of the spent nucl ear
fuel) are not performed. However, approximately 1.2 metric tons of sodium-bonded spent nuclear fuel
currently in wet storage in Basin 603 at INTEC would be transferred to dry storage facilities at INTEC.
Handling accidents could occur during transfer activities at INTEC similar to the accident scenarios
evaluated for ANL-W. Because INTEC isfurther away fromthe INEEL site boundary and major population
centers compared to ANL-W, the health impacts from accidents at INTEC would be less than those from
similar accidents at ANL-W.

Table 46 presents the frequencies and consequences of the postulated set of accidents to the maximally
exposed offsiteindividual, the offsite popul ation residing within 80 kilometers (50 miles) of thefacility, and
a noninvolved worker. The dose to the maximally exposed offsite individual was calculated for the
95" percentile meteorological conditions. The doses to the population and the noninvolved worker were
calculated using 50" percentile meteorological conditions. The 50" percentile condition represents the
median meteorological condition, and is defined as that for which more severe conditions occur 50 percent
of thetime. The 95" percentile condition representsrel atively low probability meteorol ogical conditionsthat
produce higher calculated exposures, and is defined as that condition that is not exceeded more than 5
percent of thetime. DOE did not quantitatively estimate the involved worker dose due to accidents. The
consequences to involved workers are qualitatively assessed. This approach is used for the following two
reasons: (1) no adequate method existsfor cal cul ating meani ngful consequencesat or near thelocation where
the accident occurs, and (2) safety assurance for facility workers is demonstrated by both the workers
training and by the establishment of an Occupational Safety and Health Administration (OSHA) process
safety management system (29 CFR 1910.119). In any accident scenario, the individuals most likely to be
injured are the involved workers. The risk to these workers would be due to both radiological and
nonradiological effects. In afire, the involved workers could be exposed to airborne radioactive material,
in addition to the smoke and heat of thefire. In an explosion, there could be flying debris and containment
barriers could be broken, exposing workers to airborne radioactive material. Most spills would not have a
major effect on involved workers because they would clean up the spill wearing protective clothing and
respirators as necessary. An accidental criticality could expose involved workersto large doses of prompt
penetrating radiation, which could cause death in a short period of time. An earthquake accident could
present avery severe nonradiological effect to theinvolved workers. For example, in abeyond-design-basis
earthquake, the workers are likely to be hurt or could be killed from the collapse of the building before they
could be evacuated (see Appendix F, Section F.2.2.2, for more detail). The accident risks are summarized
in Table 4-7.
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Table4—6 Accident Frequency and Consequences Under the No Action Alter native

Maximally Exposed Population Within
Offsite I ndividual 80 Kilometers (50 Miles) Noninvolved Worker
Latent Latent
Frequency Cancer Dose Excess Latent Cancer
(event per Dose Fatality (person- Cancer Dose Fatality
Accident 2 year) (millirem) Risk ° rem) Fatalities® | (millirem) Risk °
Salt powder spill in the Hot
Fuel Examination Facility 0.01 0.00046 2.3x 10" | 0.000098 49x10°® 47x107 | 1.9x10"
cell ¢
Cask drop during spent 0.01 0.03 15x10° | 00035 | 17x10° | 000084 | 3.4x10%
nuclear fuel transfer
Transuranic waste fire 0.001 0.059 3.0x10°® 0.0071 3.6 x10° 0.22 8.8 x 10°®
Design-basis earthquake 0.008 12 6.0 x 10 14 0.00070 4.7 1.9x10°
Salt transfer drop 1x107 0.19 9.5x 10 0.022 0.000011 0.073 2.9x10%
Beyond-design-basis 0.00001 96 0.000048 11 0.0055 37 0.000015
earthquake

2 Only accidents involving EBR-I1 driver spent nuclear fuel, which maximizes the consequences, are presented.

b |ncreased likelihood of alatent cancer fatality.

¢ Increased number of latent cancer fatalities.

4 The salt powder spill was assumed to have similar characteristics to those evaluated under Alternative 1. The radionuclide
concentration in this salt would be about one-third of those generated in Alternative 1.

Table4-7 Annual Cancer Risks Dueto Accidents Under the No Action Alternative

Maximally Exposed Population Within Noninvolved

Accident Offsite Individual 2 80 Kilometers (50 Miles) ° Worker 2
Salt powder spill in Hot Fuel Examination 23 x 102 4.9 x 101° 1.9 x 10"
Facility cell
Cask drop during spent nuclear fuel 15x 1070 1.7 x 10° 34x 107
transfer
Transuranic waste fire 3.0x10™ 3.6 x10° 8.8 x 10™
Design-basis earthquake 4.8x10°® 5.6 x 10° 1.5x 108
Salt transfer drop 9.5x 10" 1.1x 10" 29x10%
Beyond-design-basis earthquake 4.8 x 107 5.5x 108 1.5x 10"

& Increased likelihood of alatent cancer fatality.
® Increased number of latent cancer fatalities.

For accidents at ANL-W, the highest risk of a latent cancer fatality to the maximally exposed offsite
individual and to anoninvolved worker would be 4.8 x 10 per year (or one chancein 20.8 million that the
individual would develop afatal cancer per year of operation) and 1.5 x 10® per year (or one chance in
66.7 million that the individual would develop a fatal cancer per year of operation), respectively. The
increased number of latent cancer fatalitiesin the surrounding population would be 5.6 x 10 per year (or
one chance in 178,600 that the population would experience afatal cancer per year of operation).

Hazardous Chemical |mpacts
Nonradiological hazardous chemical impactsare evaluated in termsof comparison to ERPGs. ERPG values

are estimates of airborne concentration thresholds above which one can reasonably anticipate observing
adverse effects (see Appendix F, Section F.3.1.2, for details).
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Thenonradiological (hazardouschemical) impactsof potential facility accidentsassociated with either option
of the No Action Alternative are summarized in Table 4-8.

Table 48 Hazardous Chemical Accident Impacts Under the No Action Alternative

Frequency
Accident (Event Per Year) Receptor Exposure
Uranium handling accident 0.01 Noninvolved worker Uranium: lessthan ERPG-1
Maximally exposed offsite individual Uranium: lessthan ERPG-1
Design-basis earthquake 0.0002 Noninvolved worker Uranium: lessthan ERPG-1

Maximally exposed offsite individual Uranium: lessthan ERPG-1

Beyond-design-basis earthquake 0.00001 Noninvolved worker Cadmium: lessthan ERPG-1
Uranium: lessthan ERPG-1

Maximally exposed offsite individual Cadmium: lessthan ERPG-1
Uranium: lessthan ERPG-1

ERPG = Emergency Response Planning Guideline.
425 Environmental Justice

Asdiscussed in Appendix H, Executive Order 12898 directs Federal agenciesto address disproportionately
high and adverse health or environmental effects of alternatives on minority or low-income populations.

Analyses of normal operations and accident conditions presented in Section 4.2.4 show the risk of latent
cancer fatalities to the public residing within 80 kilometers (50 miles) of the spent nuclear fuel storage
facilitiesat ANL-W and INTEC to be much lower than 1. Therefore, there would be no disproportionately
high and adverse consequences for any particular group within the general population, including minority
or low-income populations, beyond the effects of existing and future activities that are independent of the
proposed action.

426 Waste Management

Various types of waste would be generated as a result of sodium-bonded spent nuclear fuel storage activities at
ANL-W, including transuranic waste, low-level radioactive waste, mixed waste, hazardous, and nonhazardous
waste. In addition, during thefirst two years of operation under either option of this alternative, ANL-W would
continue to generate high-level radioactive waste as the Electrometallurgical Treatment Research and
Demongtration Project cladding hull waste and el ectrorefiner salt are stabilized to metallic and ceramic high-level
radioactivewasteformsfor ultimatedisposal. T able4-9 showstheanticipated categorization of thesewastetypes
and their expected interim storageand fina disposal | ocations. Thequantitiesof ceramic and metallic wasteforms
generated, along with other generated waste, are presented in Table 4-10. The valuesin Table 4-10 are for
disposal (solid waste) and account for volume reduction.

Direct Process Waste

Under either option of the No Action Alternative, small amounts of metallic and ceramic high-level radioactive
wastewould be produced at ANL-W asaresult of the completion of the demonstration project. The salt removed
from the electrorefiners would contain the mgjority of fisson products and transuranics from the spent nuclear
fud. Thisremoved salt would be packaged and transferred to the Hot Fuel Examination Facility for processing
into ceramic waste. The metallic waste form would consist primarily of stainless steel cladding hulls containing
the noble metal fisson products. Both the ceramic and metallic waste would be categorized as high-level
radioactivewaste. Thevolumesof wasteformsprovidedin Table4—10 arefor the standardized canistersrequired
for disposa of these materias.
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Table49 Waste Material Categoriesat INEEL and Interim and Final L ocations

Waste Stream Category | Interim Storage Location | Final Disposal Location
Process Waste
Fuel hardware Low-level None Radi oactive Waste Management
radioactive waste Complex
Metallic waste form High-level Radioactive Scrap and Geologic repository
radioactive waste | Waste Facility
Ceramic waste form High-level Radioactive Scrap and Geologic repository
radioactive waste | Waste Facility
Other Associated Process Waste
Less than 10 nanocuries per Low-level None Radioactive Waste Management
gram transuranic waste ® radioactive waste Complex
Greater than 100 nanocuries Transuranic Radioactive Waste Waste Isolation Pilot Plant
per gram transuranic waste waste Management Complex
Cadmium-contaminated Mixed waste Radioactive Scrap and Waste I solation Pilot Plant or
Waste Facility Radioactive Waste Management
Complex after treatment
Nonradioactive Sanitary waste None INEEL landfill
Deactivation Waste
Electrorefiner cadmium Mixed waste Radioactive Scrap and Waste I solation Pilot Plant
Waste Facility
Equipment less than Low-level None Radi oactive Waste Management
10 nanocuries per gram radioactive waste Complex
transuranic waste ?
Equipment greater than Transuranic Radioactive Waste Woaste I solation Pilot Plant
100 nanocuries per gram waste Management Complex
transuranic waste
Cadmium-contaminated Mixed waste Radioactive Scrap and Waste | solation Pilot Plant or
Waste Facility Radioactive Waste Management
Complex

& Asnotedin Section 3.2.11.3, the Radioactive Waste M anagement Compl ex cannot be used for the disposal of the alphalow-level
radioactive waste (between 10 and 100 nanocuries per gram). Waste in this category may be treated by the Advanced Mixed
Waste Treatment Project and then disposed of at the Waste Isolation Pilot Plant.

The metallic and ceramic high-level radioactive waste generated as a result of the demonstration project at
ANL-W would be stored temporarily at the Radioactive Scrap and Waste Facility at ANL-W in a manner
that allows retrieval for future disposal. The Radioactive Scrap and Waste Facility was designed and
constructed for temporary storage of thistype of waste, and shielding will be provided by a combination of:
(1) stedl storage linersin which the waste would be stored and (2) by the soil surrounding the liners. When
ageologic repository isavail able, the waste cans containing the metallic and ceramic high-level radioactive
waste would be removed from storage, packaged in standardized canisters, shipped to the INEEL Dry
Transfer Facility, and prepared for shipment to the repository. If direct disposal of sodium-bonded spent
nuclear fuel becomes acceptable, the sodium-bonded spent nuclear fuel at INTEC would be transferred to
ANL-W for repackaging, along with other fuel at ANL-W. The packaged canisters would be transferred to
the INEEL Dry Transfer Facility for shipment off site to arepository.
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Table4-10 Amounts of Waste Generated Under the No Action Alternative?

Waste Quantities
Waste Stream Volume (cubic meters) | Mass (kilograms)

Direct Process Waste

Fuel assembly hardware (low-level radioactive waste) 0 0

High-level radioactive ceramic waste 9.4 (15 canisters) 14,000

High-level radioactive metallic waste 0.6 (1 canister) © 460

Spent nuclear fuel 142 (355 canisters) ° 72,000
Other Associated Process Waste

Low-level radioactive waste 792 161,000

Transuranic waste 10.5 4,000

Mixed waste 40 21,500

Sanitary waste 2,500 867,000
Deactivation Waste

Low-leve radioactive waste 112 38,000

Transuranic waste 16 853

Mixed waste 3 2,100

& These waste generation estimates are through the year 2035. Thisis the date by which materials of this type are required to be
out of the State of Idaho.

b Standardized canisters.

Source: ANL 1999.

Other Associated Process Low-Level Radioactive Waste

L ow-level radioactive waste would be generated during conversion of demonstration high-level radioactive
waste into suitable formsfor the repository, aswell asfrom other ongoing activities, including keeping ahot
cell facility operational to handle unforeseen problems while storing the sodium-bonded spent nuclear fuel
at INTEC or in the Radioactive Scrap and Waste Facility. In addition, low-level radioactive waste would
be generated from activities in the Fuel Conditioning Facility and the Hot Fuel Examination Facility
(e.g., equipment decontamination and repair), as well as in other facilities at ANL-W (e.g., analytical
laboratory activities). Material in thiswaste stream has been generated and routinely handled at ANL-W for
many years.

The volume of low-level radioactive waste resulting from either option of the No Action Alternative
activities at ANL-W that would require disposal (after volume reduction) would be a maximum of about
50 cubic meters (1,766 cubic feet) per year during processing activities, and approximately 17 cubic meters
(600 cubic feet) per year during the remaining years. This maximum volume represents a small fraction
(approximately 1 percent) of thetotal annual volume of low-level radioactivewaste currently being disposed
of at the Radi oactive Waste M anagement Complex. Thetotal of 792 cubic meters (28,000 cubic feet) of low-
level radioactive waste generated during either option represents approximately 0.7 percent of the total
Radioactive Waste Management Complex disposal inventory.

Other Associated Process Transuranic Waste

Transuranic waste would be generated at ANL-W under either option of the No Action Alternative from
decontamination activities for repair and maintenance of items, and miscellaneous work associated with
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demonstration fuel processing or other activities. Transuranic waste would be generated primarily from
activities conducted in gloveboxes and hot cellsat ANL-W.

For the No Action Alternative, the volume of transuranic waste generated at ANL-W would amount to a
maximum of approximately 1 cubic meter (35 cubic feet) per year during processing activities, and
approximately 0.2 cubic meters (7 cubic feet) per year during the remaining years. This maximum volumeis
approximately 0.002 percent of the volume of transuranic wastein retrievable storage at the Radi oactive Waste
Management Complex. The total volume of incidental transuranic waste generated under either option is
approximately 10.5 cubic meters (370 cubic feet), which is 0.006 percent of the estimated total volume of
transuranic waste to be emplaced at the Waste Isolation PFilot Plant.

Other Associated Process Sanitary Waste

Sanitary waste, which is nonradioactive and nonhazardous solid waste, would continue to be generated under
either option of the No Action Alternative. Thiswaste would betypical of industrial operationsand would be
disposed of at the INEEL landfill. Based on an estimated eventual INEEL landfill volume of 3 x 10° cubic
meters (106 million cubic feet), the total volume of sanitary waste generated and disposed of under this
aternative is approximately 0.1 percent of the INEEL landfill volume.

Other Associated Process Mixed Waste

Mixed waste would be generated primarily from the disposal of any cadmium-contaminated equipment or
clean-up material and the analysisof cadmium samples. At ANL-W, mixed wastewould be handled according
to ANL-W proceduresthat requirelimited accumulation at the point of generation. Interimstorageof thiswaste
would be at the Radioactive Scrap and Waste Facility prior to eventua disposal. The Radioactive Scrap and
Waste Facility is a permitted mixed waste storage facility for these materials. The mixed waste streams that
contribute to the overall mixed waste generated at ANL-W have beenidentified in the INEEL Site Treatment
Plan (DOE 1995b).

Deactivation Waste

A variety of wastewould be generated as part of deactivation activitiesat ANL-W. Thiswouldinclude process
equipment and process material such as cadmium in one of the electrorefiners. Generated waste categories
would include low-level radioactive waste, transuranic waste, and mixed waste. This waste would be
categorized and disposed of according to DOE Ordersand ANL-W radioactive waste management procedures,
as described above for each waste category.

The largest volume of deactivation waste under either option of the No Action Alternative would be low-level
radli oactivewaste, generated asaresult of equipment dismantlingand disposal. Componentsthat would require
disposal include the existing electrorefiners and hot isostatic press, as well as other processing components.
Decontamination of these componentswoul d generate additional mixed, transuranic, and low-level radioactive
waste that would require management. The deactivation waste volume would be generated over a period of
oneyear. Thetota deactivation waste represents approximately 14 percent over the total associated process
waste (excluding sanitary waste) requiring disposal.

43 ALTERNATIVE 1: ELECTROMETALLURGICALLY TREAT BLANKET AND DRIVER FUEL AT ANL-W
Under this aternative, the sodium-bonded spent nuclear fuel would be treated at ANL-W using the

electrometallurgical process, described in Appendix C. The various process steps in this technology are
performed at the Fuel Conditioning Facility and the Hot Fuel Examination Facility hot (air or argon) cells. The
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processes at the Fuel Conditioning Facility include: fuel chopping, electrorefining, cathode processing, and
metal casting (see Appendix C for details on each processing step). These processes would separate the uranium
from the fission products. Separated uraniumis not considered awaste. The separated uranium would be made
into low-enriched uranium ingots, and the metallic sodium would be oxidized in the eectrorefiner lithium-
potassium salt and removed along with the fission products as high-level radioactive waste. The salts from the
electrorefiner then would be solidified and sent to the Hot Fuel Examination Facility for further processing. The
processes a the Hot Fuel Examination Facility include waste treatment, metallic melting, and high-level
radioactivewaste production. These processeswould producetwo wasteforms—aceramicwasteformconsisting
of fisson products and transuranic e ements and ameta lic waste form consisting of noble metd fission products
and cladding hulls from the spent nuclear fuel. The low-enriched uranium metal ingots would be stored at the
Zero Power Physics Reactor Material Storage Building. The ceramic and metallic waste forms would be
temporarily stored at the Radioactive Scrap and Waste Facility pending packaging for disposition in a geologic
repository.

The electrometallurgical process at ANL-W facilitieswould treat about 5 metric tons of heavy metal of sodium-
bonded spent nuclear fuel per year. Appendix E, Section E.4.1, provides details on the process duration and the
amount of blanket and driver spent nuclear fuel treated annually. The treatment of blanket and driver spent
nuclear fuel under thisalternative could start asearly as 2000 and could be completed by 2012. In addition, afull
year of operations would be needed to deactivate the processing equipment and establish an indudtridly safe
configuration.

4.3.1Air Quality
Nonradiological Gaseous Emissions

Asexplained in Appendix E, Section E.5.3.1, under al aternatives, smal quantities of criteria and hazardous
chemicals are generated from the operation of the emergency diesel generators supporting both the Fuel
Conditioning Facility and the Hot Fuel Examination Facility at ANL-W. The emissions from these
generators are independent of any of the treatment processes addressed in this EIS. In addition, the
electrometallurgical treatment of driver fuel under Alternatives 1 through 5 would release small quantities
of cadmium. Thisrelease would occur as an elevated release from the Fuel Conditioning Facility stack.

Table 4-11 summarizes the concentrations of criteriaand hazardous air pollutants. The concentrations are
compared to their corresponding ambient air quality standards. Only those air pollutants that are expected
and have ambient air quality standards are presented in the table. The emissions are generated from diesel
generators currently in operation and are considered as part of the baseline concentration. No increasesin
emissionsareexpected under thisalternative. Therefore, aPrevention of Significant Deteriorationincrement
analysiswasnot required. Inaddition, theINEEL siteislocated in areas of attainment for criteriapollutants;
therefore, no conformity analysisis required.

Radiological Gaseous Emissions

Krypton-85 and elemental tritium are the most prevalent radioactive gaseous fission products that would be
released to the argon cell at the Fuel Conditioning Facility during fuel element chopping and e ectrorefining
processes. The released tritium in the cell would not be oxidized due to a very low presence of oxygen and
humidity in the argon cell, and releases of tritium to the atmosphere would be in the elemental form. The
oxidation of elemental tritium to tritium oxide (HTO or T,0) has been shown to occur sowly in the
environment, and inthelong term, about 1 percent of tritiumwould be oxidized (see Appendix E, SectionE.4.1,
for more details). The argon cell also contains an equilibrium concentration of other radionuclide isotopes.
Appendix E, Section E.4.1, provides alist of various isotopes that are present in the argon cell in nanocuries
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(10° curies) and are released to the environment through the facility stack, along with krypton and elemental

tritium. The maximum release of radioactive gaseous emissions would occur during thefirst six years of the

electrometallurgical treatment process, when a combination of EBR-I1 blanket and driver spent nuclear fuel
elements would be processed. During these six years, about 0.6 metric tons of heavy metal of driver spent
nuclear fuel and about 4.4 metric tons of heavy metal of blanket spent nuclear fuel would be processed
annually. The combined processwould release about 11,600 curies of krypton-85 and 770 curies of elemental
tritium annually. After six years and until the end of the processing period, the release rate would drop
significantly. During this period, only Fermi-1 blanket spent nuclear fuel, with an annual release of about

0.4 curies of elementa tritium and 3.3 curies of krypton-85, would be processed. The radiological exposures
to the public and workers from these emissions are presented in detail in Appendix E, Section E.4.1, and are

summarized in Section 4.3.4.

Table4-11 Nonradiological Air Quality Concentrations at the Site Boundary Under Alternative 1

at ANL-W for Comparison With Ambient Air Quality Standards

Averaging Period

Most Stringent Standard or
Guiddine
(micrograms per cubic meter) 2

Maximum | ncremental
Concentration
(micrograms per cubic meter)

Criteria Pollutant

Carbon 8 hours 10,000 32.70
monoxide 1 hour 40,000 46.80
Nitrogen dioxide Annud 100 2.79
PM Annual 50 0.01
24 hours (interim ) 150 0.19
24 hours 150 Not available
(99" percentile over 3 years)

PM,5 3-year annual 15 Not available

24 hours 65 Not available

(98" percentile over 3 years)

Sulfur dioxide Annud 80 0.45

24 hours 365 11.50

3 hours 1,300 25.80

Hazar dous and Toxic Compounds

1,3-Butadiene Annual 0.0036 0.0000355
Acetaldehyde Annual 0.45 0.0000226
Acrolein 24 hours 125 0.000181
Benzene Annual 0.12 0.000694
Cadmium Annual 0.00056 3.58 x 10
Formaldehyde Annud 0.077 0.0000709
Toluene 24 hours 18,750 0.00664
Xylene 24 hours 21,750 0.00447

PM,, = Particulate matter less than or equal to n micronsin diameter.

@ The standards for hazardous and toxic compounds apply only to increases in emissions from new or modified sources and are
provided for information purposes only, as concentrations from releases at ANL-W under al aternatives are not expected to

increase.

4.3.2 Water Resources

Surface Water

No surface water isused at ANL-W. Flood waters from the Big Lost River would not be expected to reach
thefacilitiesat ANL-W, as shown in Figure 3-3.
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Nonradiological Liquid Effluent

Thereareno dischargesto the surfacewatersat ANL-W, except for discharges of nonhazardousliquid waste
to the sewage pond and to the industrial waste pond. Big Lost River, Little Lost River, and Birch Creek
would not be impacted by activities associated with the electrometallurgical treatment processes. Current
operating and monitoring practiceswould continue for stormwater and liquid effluent discharges associated
with facilitiesat ANL-W (see Section 4.2.2).

During fuel treatment and associated activities, some hazardous materials may be used inside buildings. To
prevent potential releases to surface or subsurface waters resulting from spills of hazardous materials used
in buildings, these facilities are designed, constructed, and maintained to contain these materials. Double-
contained pipes, |eak detection, and secondary containment of tanks are some of the features used to prevent
hazardous material releases to the environment. Following existing written procedures, spill containment
and cleanup equipment is present in areas where hazardous materials are stored or used (DOE 1996b).

Radiological Liquid Effluent

No radiological liquid effluent or waste generated by the electrometallurgical treatment process would be
discharged to surface water.

Groundwater

Under thisalternativeat ANL-W, therewould belittle changein groundwater consumption for domestic use
since there is little change expected in the number of workers. The current water use at ANL-W is
188 million liters (49.6 million gallons) per year.

Nonradiological Liquid Effluent

No nonradiological liquid effluent generated by the electrometallurgical treatment process would be
discharged to groundwater.

Radiological Liquid Effluent

No radiological liquid effluent generated by the electrometallurgical treatment processwould be discharged
to groundwater.

4.3.3 Socioeconomics

Under this alternative, the existing facilities at ANL-W would remain operational. No hew employment or
in-migration of workers would be required. Thus, there would be no additional impacts on the
socioeconomic conditions in the region around ANL-W and INEEL.

4.3.4 Public and Occupational Health and Safety

The assessments of potential incremental radiological and chemical impacts associated with thisalternative
are presented in this section. Summaries of radiological impacts from normal operations are presented in
Tables 4-12 and 4—13 for the public and workers, respectively. The radiological impacts from a spectrum
of hypothetical accident scenarios are provided in Tables 4-15 and 4-16. The impacts from hazardous
chemical releases during accident conditions are presented in Table 4-17. Background information on the
effects of radiation on human health and safety is presented in Appendix E, Section E.2.
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4.3.4.1 Normal Operations
Radiological Impacts

Under this alternative, radioactive releases would occur during fuel chopping and from the operation of
electrorefiners. Both of these activities are performed in the Fuel Conditioning Facility argon cell.
Appendix E, Sections E.3 and E.4.1, detail s the method and assumptions used for cal culating the impacts of
normal operational radiological releases on the public health and safety. The maximum annual dose to the
public would result from treating 0.6 metric tons of heavy metal of EBR-II driver spent nuclear fuel and 4.4
metric tons of heavy metal of EBR-11 blanket spent nuclear fuel. This combination of fuel treatment would
continue for 6 years, after which only Fermi-1 blanket spent nuclear fuel with a very low radioactivity
content would be treated. Overal, it would require 13 years to treat al the sodium-bonded fuel (see
Appendix E, Section E.4.1, for details).

Calculated maximum annual and project total radiological impactsto the public from operational activities
under thisalternativearegivenin Table4-12. The maximum doseto the public would occur during thefirst
six years of operation. The annual dose to the public during Fermi-1 blanket spent nuclear fuel treatment
would be very small (see Appendix E, Table E-8). The impacts are calculated for two types of receptors:
the general public living within 80 kilometers (50 miles) of ANL-W in the year 2010, and a maximally
exposed offsite individual (a member of the public assumed to be residing at the INEEL site boundary and
receiving the maximum dose). As explained in Appendix E, Section E.4.1, the dose resulting from the
release of tritium depends heavily on the chemical form. The inhalation dose from oxidized tritium (HTO
or T,0) is 25,000 times higher than for elemental tritium (HT or T,). In the environment, about 1 percent
of elemental tritium would be oxidized over the long term. In this analysis, about 1 percent of the tritium
conservatively was assumed to bein oxidized form at the time of release.

Table4-12 Annual and Project Total Radiological I mpactsto the Public From Operational
ActivitiesUnder Alternative 1

Electrometallurgically Treat | Electrometallurgically Treat
Receptor Driver Spent Nuclear Fuel Blanket Spent Nuclear Fuel Total

Population Within 80 Kilometers (50 Miles) in the Year 2010

Collective dose (person-rem per year) ® 0.0027 0.000083 0.0028

Excess latent cancer fatalities (per year) 1.4 x10° 4.2x10°® 1.4 x10°

Project total excess |atent cancer fatalities® 8.0x 10° 2.2x 107 8.2x 10°
M aximally Exposed Offsite Individual

Dose (millirem per year) 2 0.00033 0.000010 0.00034

Percent of annual background radiation ° 0.000092 2.8 x 10° 0.000094

Latent cancer fatality risk (per year) 1.6x 10" 5.0 x 10* 1.7x10%

Project total lifetime cancer fatality risk ® 9.6 x 10 2.6 x 10" 9.9 x 10
Average Individual Within 80 Kilometers (50 Miles)

Dose (millirem per year) ¢ 0.000011 3.5x 107 0.000012

Latent cancer fatality risk (per year) 5.6 x 10* 1.7x10"8 5.8 x 10"

Project total lifetime cancer fatality risk ° 3.3x 10" 9.1x 10" 3.4 x 10"

& Annua maximum dose during normal operations.

Total calculated risk over 13 years of emissions.

¢ The annual natural background radiation level at INEEL is about 360 millirem for the average individual (see Table 3-8); the
population within 80 kilometers (50 miles) in the year 2010 would receive 86,500 person-rem.

4 Obtained by dividing the popul ation dose by the number of people projected to live within 80 kilometers (50 miles) of ANL-W
in the year 2010 (240,338).
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Primary contributors to doses to members of the public are from releases of tritium gas and krypton-85,
whichtogether contribute over 99.9 percent of thetotal cal culated doses. To put the operational impactsinto
perspective, comparisons with impacts from natural background radiation also are included in Table 4-12.
As shown in the table, the expected radiation doses to the maximally exposed offsite individual and the
general public are much smaller than the limit of 10 millirem per year set by the EPA (40 CFR 61) and DOE
(DOE Order 5400.5).

Occupational doses were estimated by examining the type and duration of various operations performed by
ANL-W workersinvolved with the el ectrometal lurgical treatment of sodium-bonded spent nuclear fuel. The
estimated annual worker popul ation collective dose woul d be 22 person-rem, with an averageindividual dose
of 60 millirem per year for each of the 346 involved workers. If these estimates were extended over the
13 years of electrometallurgical treatment activities, and a 1-year dose (33 person-rem) from deactivation
activitiesisincluded, the project total worker population dose would be 319 person-rem, leading to a risk
of 0.13 latent cancer fatalities (see Table 4-13).

Table4-13 Annual and Project Total Radiological | mpactsto Workers From Operational
ActivitiesUnder Alternative 1

Receptor | I mpacts

Worker 2

Average worker dose (millirem per year) 60

Average worker latent cancer fatality risk project total over 13 years 0.00031
Worker Population

Collective dose (person-rem per year) 22

Excess latent cancer fatalities (per year) 0.0088

Project total dose (person-rem) 319

Project total excess latent cancer fatalities 0.13

& Theregulatory doselimit for anindividual worker is5,000 millirem per year (10 CFR 835). However, the maximum annual dose
to aworker would be kept below the DOE Administrative Control Level of 2,000 millirem per year as established for all DOE
activitiesin DOE Order N 441.1.

Source: ANL 1999.

Asshown in Tables 4-12 and 4-13:

» Themaximum doseto the maximally exposed offsiteindividual would be 0.00034 millirem per year, with
an associated risk of developing afatal cancer of 1.7 x 10" per year (or one chancein 5.9 billion that the
individual would develop afatal cancer per year of exposure).

» Themaximum collective dose to the population within 80 kilometers (50 miles) of the ANL-W facilities
would be 0.0028 person-rem per year, with an associated 1.4 x 10°° |atent cancer fatalities per year (or one
chance in 667,000 that the population would experience afatal cancer per year of exposure).

» The project total risk to the population within 80 kilometers (50 miles) of the ANL-W facilities would
be 8.2 x 10° latent cancer fatalities (or one chance in 122,000 that the exposed population would
experience afatal cancer).

» Thecollective doseto facility workerswould be 22 person-rem per year, with an associated 0.0088 | atent

cancer fatalities per year (or one chancein 113 that the workers would experience afatal cancer per year
of operation).
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» Theproject total doseto facility workerswould be 319 person-rem, with an associated 0.13 latent cancer
fatalities (or one chance in seven that the workers would experience afatal cancer).

These results indicate that no increase in the expected number of fatal cancers among the various affected
populations would result from the activities under this alternative.

Hazardous Chemical |mpacts

The hazardous chemical impacts to the public residing at the INEEL site boundary from the operational
activities at ANL-W under this alternative are summarized in Table 4-14. Appendix E, Section E.5,
provides details on the model used and results obtained. The results, presented in Table 4-14, indicate that
no adversetoxic health or cancer effectswould be expected from exposure to hazardous chemical s rel eased
under this aternative. The existing chemical environment is presented in Section 3.2.10.2.

Table 4-14 Hazardous Chemical Impactsto the Public From Operational Activities Under

Alternative 1
Maximum Annual
Concentration Hazard Quotient Cancer Risk
Chemical (milligrams per cubic meter) (noncarcinogenic chemicals) (carcinogenic chemicals)

1,3-Butadiene 3.6x10% None 9.9 x 10°
Acetaldehyde 2.3x10% 2.5x10°% 5.0x 10
Acrolein 7.1x10° 0.00035 None
Benzene 6.9 x 107 None 5.4 x10°
Cadmium 3.6x 10" None 6.5x10%
Formaldehyde 7.1x10% None 9.2 x 100
Toluene 2.5x 107 6.2 x 107 None
Hazard Index 0.00036 Not applicable

4.3.4.2 Facility Accidents
Radiological Impacts

Potential radiological impacts to the public and a noninvolved onsite worker due to accidents during
electrometallurgical treatment operational activities are summarized and presented in this section. Since
electrometal lurgical treatment processes are performed in both the Fuel Conditioning Facility and the Hot
Fuel Examination Facility, accidents at both facilitieswould be considered. The detailed analysisof facility
accidents, with the associated assumptions, is presented in Appendix F. The detailed analysis considered
a wide spectrum of potential accident scenarios including fire, spills, criticality, earthquake, and aircraft
crash. Aircraft crash and criticality accidents were determined to have an accident frequency of less than
107 per year, and were not analyzed further. Table 4-15 presents the frequencies and consequences of the
postul ated set of accidentstothe maximally exposed offsiteindividual ; the offsite population residing within
80 kilometers (50 miles) of the facility; and a noninvolved worker located 100 meters (330 feet) to 230
meters (755 feet) fromthefacility. The230-meter (755-foot) distanceisthe ANL-W bus staging area, which
leads to a higher dose to the noninvolved worker for the scenarios with elevated rel eases.

The dose to the maximally exposed offsite individual was calculated for 95" percentile meteorological

conditions. The doses to the population and the noninvolved worker were calculated using 50™ percentile
meteorological conditions. DOE did not quantitatively estimate the involved worker dose due to accidents
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(see discussions on the involved worker in Section 4.2.4.2). The accident risks are summarized in

Table 4-16.
Table4-15 Accident Frequency and Consequences Under Alternative 1
Maximally Exposed Offsite Population Within
I ndividual 80 Kilometers (50 Miles) Noninvolved Worker
Latent Excess Latent
Frequency Cancer Dose Latent Cancer
(event per Dose Fatality (person- Cancer Dose Fatality
Accident year) (millirem) Risk @ rem) Fatalities® | (millirem) Risk @
Driver Spent Nuclear Fuel
Salt powder spill 0.01 0.00046 2.3x 101 0.000098 49x10°® 4.7 x 107 1.9x10%
Salt transfer drop 1.0x 107 0.19 9.5x 10% 0.022 0.000011 0.073 2.9x10%
E:Z‘”S”ra”'c waste 0.001 0.059 3.0x 10° 00071 | 36x10° 0.22 8.8 x 10°
Cask drop 0.01 0.030 1.5x 108 0.0035 1.8 x10° 0.00084 3.4 x10%
Design-basis 0.008 12 6.0 x 10° 14 0.0007 47 1.9x 10°
earthquake
EeYO”d'des' g 0.00001 22,000 0.022 2,500 1.3 370 0.00015
asis earthquake
Blanket Spent Nuclear Fuel
Salt powder spill 0.01 0.00015 7.5x 10 0.000033 1.7x 108 1.3x10% | 53x10%
Salt transfer drop 1.0x 107 0.065 3.3x10% 0.0077 3.9x10° 0.22 8.8 x 10°®
E:Z‘”S”ra”'c waste 0.001 0.059 3.0x 10° 00071 | 3.6x10° 0.22 8.8 x 10°
Cask drop 0.01 0.0024 1.2x10° 0.00028 1.4 %107 0.000049 2.0x 10
Design-basis 0.008 4.0 2.0 x 10° 0.47 0.00024 14 5.6 x 10°
earthquake
EeYO”d'des' gn- 0.00001 930 0.00047 110 0.055 560 0.00023
asis earthquake
@ Increased likelihood of alatent cancer fataity.
® | ncreased number of latent cancer fatalities.
Table4-16 Annual Cancer Risks Dueto Accidents Under Alternative 1
Maximally Exposed Population Within Noninvolved
Accident Offsite I ndividual ® 80 Kilometers (50 Miles) Worker @
Driver Spent Nuclear Fuel
Salt powder spill 2.3 x10% 49 x 107 1.9x 10"
Salt transfer drop 9.5x 10" 1.1x10™ 2.9 x10%
Transuranic waste fire 3.0x 10" 3.6 x 10° 8.8x 10
Cask drop 1.5x 10" 1.7 x 108 3.4 x10%
Design-basis earthquake 4.8x10°® 5.6 x 10° 1.5x 108
Beyond-design-basis earthquake 2.2x107 0.000013 1.5x 10°
Blanket Spent Nuclear Fuel
Salt powder spill 7.5x 10" 1.7 x 10" 53 x10%
Salt transfer drop 3.3x10% 39x10% 8.8x 10"
Transuranic waste fire 3.0x 10" 3.6 x 10° 8.8x 10
Cask drop 1.2x 10" 1.4 x10° 2.0x 10"
Design-basis earthquake 1.6 x 10° 1.9x10° 45x10°®
Beyond-design-basis earthquake 4.7 x10° 5.5 x 107 2.3 x 10°

& Increased likelihood of alatent cancer fatality.
® Increased number of latent cancer fatalities.
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For accidents at ANL-W, the highest risk of a latent cancer fatality to the maximally exposed offsite
individual and to a noninvolved worker would be 2.2 x 107 per year (or one chance in 4.5 million that the
individual would develop afatal cancer per year of operation) and 4.5 x 10® per year (or one chance in
22.2 million that the individual would develop a fatal cancer per year of operation), respectively. The
increased number of latent cancer fatalities in the surrounding population would be 0.000013 per year (or
one chance in 76,920 that the population would experience afatal cancer per year of operation).

Hazardous Chemical |mpacts

Nonradiological impacts are evaluated in terms of comparison to ERPGs. ERPG values are estimates of
airborne concentration threshol ds above which one can reasonably anticipate observing adverse effects (see
Appendix F, Section F.3.1.2, for details). The nonradiological impacts of potential facility accidents
associated with the electrometallurgical treatment aternative at ANL-W are summarized in Table 4-17.

Table4-17 Hazardous Chemical Accident | mpacts Under Alternative 1

Frequency
Accident (event per year) Receptor Exposure

Uranium handling accident 0.01 Noninvolved worker Uranium: lessthan ERPG-1
Maximally exposed offsite individual |Uranium: lessthan ERPG-1

Design-basis earthquake 0.0002 Noninvolved worker Uranium: lessthan ERPG-1
Maximally exposed offsite individual |Uranium: lessthan ERPG-1

Uranium fire 0.00001 Noninvolved worker Uranium: lessthan ERPG-1
Maximally exposed offsiteindividual |Uranium: lessthan ERPG-1

Beyond-design-basis earthquake 0.00001 Noninvolved worker Cadmium: less than ERPG-1
Uranium: lessthan ERPG-1

Maximally exposed offsite individual |Cadmium: lessthan ERPG-1

Uranium: lessthan ERPG-1

ERPG = Emergency Response Planning Guideline.

4.35 Environmental Justice

Asdiscussed in Appendix H, Executive Order 12898 directs Federal agenciesto address disproportionately
high and adverse health or environmental effects of alternatives on minority or low-income populations.

Analyses of normal operations and accident conditions presented in Section 4.3.4 show the risk of latent
cancer fatalitiesto the public residing within 80 kilometers (50 miles) of the el ectrometallurgical processing
facilities at ANL-W to be much lower than 1. Therefore, radiological and nonradiological risks posed by
implementation of this alternative would have no disproportionately high and adverse consequences on any
particular group within the general population, including minority or low-income populations.

43.6 Waste Management

Electrometal lurgical treatment of sodium-bonded spent nuclear fuel at ANL -W woul d generate processwaste
from treatment operations, other associated processwaste from normal support operations, and deactivation
waste following the conclusion of operations. Process waste would include fuel hardware and high-level
radioactive metallic and ceramic waste. Other associated process waste would include operational waste
such as failed equipment, rags, packaging materials, and other miscellaneous items. Deactivation waste
would include the disposal of process equipment and other materials. All of these materials would be
categorized according to existing DOE Ordersand ANL-W waste management procedures. The anticipated
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categorization of waste types and their expected interim storage and final disposal locations are given in
Table 49 (see Section 4.2.6). The quantities of various waste forms generated as a result of
electrometallurgical treatment at ANL-W are provided in Table 4-18.

Table4-18 Amounts of Waste Generated Under Alter native 12

Waste Quantities
Waste Stream Volume (cubic meters) | Mass (kilograms)

Direct Process Waste

Fuel assembly hardware (low-level radioactive waste) 125 6,600

High-level radioactive ceramic waste 78 (125 canisters) P 120,000

High-level radioactive metallic waste 3.1 (5 canisters) P 9,000
Other Associated Process Waste

Low-level radioactive waste © 706 143,000

Transuranic waste 125 5,400

Mixed waste 35.3 19,000

Sanitary waste 4,960 1.72x 10°
Deactivation Waste

Low-level radioactive waste © 143 48,000

Transuranic waste 16 853

Mixed waste 4.2 2,900

& These waste generation estimates are through the year 2015. Thisis the assumed date that these materials might be sent to the

repository. Treatment, high-level radioactive waste processing, deactivation, and interim storage would be accomplished during

this time period.

Standardized canisters.

¢ Thevolumeslisted represent final disposal volumes following volume reduction at the Waste Experimental Reduction Facility
at INEEL.

Source:  ANL 1999.

b

Estimates of the total amount of other associated process waste that would be generated are based on an
evaluation of waste forecasts from ANL-W that account only for the fraction of total ANL-W waste that
would be attributable to the processing of sodium-bonded spent nuclear fuel under this alternative. The
valuesin Table 4-18 arefor disposal and account for volume reduction. Itisanticipated that alargefraction
of the low-level radioactive waste generated as aresult of electrometal lurgical treatment could be volume-
reduced at the Waste Experimental Reduction Facility at INEEL prior to disposal at the INEEL Subsurface
Disposal Area at the Radioactive Waste Management Compl ex.

The waste values in Table 4-18 are total quantities that would be generated as a result of Alternative 1
operations. They are not incremental increases over the volumes provided in Table 4-10 that would result
from the No Action Alternative. In Alternative 1, the sodium-bonded spent nuclear fuel would be
transformedinto high-level radioactivewasteforms(ceramic and metallic) for disposal intherepository, and
in this conversion process, thetotal volume of material to be disposed of in the repository would be reduced
from direct disposal values.

Direct Process Waste
For electrometallurgical treatment, fuel assembly hardware would be removed from the fuel elementsinthe

Fuel Conditioning Facility air cell and disposed of as low-level radioactive waste. These components are
primarily stainless steel materials that contain short-lived radionuclides. This waste stream has been
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produced at ANL-W for many years and would be handled, as in the past, according to DOE Orders and
ANL-W waste management procedures.

Under Alternative 1, metallic and ceramic high-level radioactivewastewould beaprimary product. Thesalt
removed from the electrorefiners would contain the majority of fission products and transuranics from the
spent nuclear fuel. This removed salt would be packaged and transferred to the Hot Fuel Examination
Facility for processing into ceramic waste. Themetallic wasteformwould consist primarily of stainlesssteel
cladding hulls containing the noble metal fission products. The hulls would be removed from the
electrorefiner and packaged for shipment to the Hot Fuel Examination Facility for processing into the
metallic waste form. Both the ceramic and metallic waste would be categorized as high-level radioactive
waste. The volumes of waste forms provided in Table 4-18 are for the standardized canisters required for
disposal of these materials.

The metallic and ceramic high-level radioactive waste generated would be stored temporarily at the
Radioactive Scrap and Waste Facility at ANL-W to alow retrieval for future disposal. The Radioactive
Scrap and Waste Facility was designed and constructed for temporary storage of this type of waste.
Shielding would be provided by a combination of (1) steel storage liners which would store the waste, and
(2) the soil surrounding the liners. When a geologic repository is available, the waste cans containing the
metallic and ceramic high-level radioactivewastewoul d beremoved from storage, shippedtotheINEEL Dry
Transfer Facility, and prepared for shipment to the repository.

Other Associated Process Low-Level Radioactive Waste

Low-level radioactive waste would be generated as a result of electrometallurgical treatment of sodium-
bonded spent nuclear fuel at ANL-W. Thiswould result from activitiesin the Fuel Conditioning Facility and
the Hot Fuel Examination Facility (e.g., equipment decontamination and repair), aswell asin other facilities
at ANL-W (e.g., analytical laboratory activities). Materia in this waste stream has been generated and
routinely handled at ANL-W for many years.

The volume of low-level radioactive waste resulting from electrometallurgical treatment at ANL-W that
would require disposal (after volume reduction) would be approximately 48 cubic meters (1,695 cubic feet)
per year. This represents approximately 0.08 percent of the total annual volume of low-level radioactive
waste currently being disposed of at the INEEL Subsurface Disposal Area at the Radioactive Waste
Management Complex, and the total of 706 cubic meters (24,932 cubic feet) represents approximately
0.9 percent of the total Radioactive Waste Management Complex disposal capacity.

Other Associated Process Transuranic Waste

Transuranic waste would be generated by decontamination activities for repair and maintenance of items,
and miscellaneous work associated with the electrometallurgical processing. Transuranic waste would be
generated primarily from activities conducted in gloveboxes and hot cells at ANL-W.

All of the transuranic waste generated would be packaged and certified in accordance with Waste I solation
Pilot Plant Acceptance Criteria prior to transport to the Waste Isolation Pilot Plant. The transuranic waste
generated would amount to approximately 1 cubic meter (35 cubic feet) per year, which is less than
0.002 percent of thevolumeof transurani c wasteinretrievabl e storage at the Radi oactive Waste M anagement
Complex at INEEL. Thetotal volume of transuranic wasteis 12.5 cubic meters (441 cubic feet), whichis
lessthan 0.008 percent of the estimated total volume of transuranic waste to be placed at the Waste | solation
Pilot Plant.
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Other Associated Process Mixed Waste

Mixed wagte of this category would be generated primarily from the disposal of any cadmium-contaminated
equipment or cleanup material and the analysis of cadmium samples. Mixed waste would be handled according
to ANL-W proceduresthat require limited accumulation at the point of generation. Interim storage of thiswaste
would be accomplished at the Radioactive Scrap and Waste Facility prior to eventud disposa. The Radioactive
Scrap and Waste Facility isapermitted mixed waste storagefacility for these materials. The mixed waste streams
that contribute to the overall mixed waste generated by el ectrometa lurgical treatment have beenidentified in the
INEEL Site Treatment Plan (DOE 1995h).

Deactivation Waste

A variety of waste would be generated as part of deactivation activities associated with electrometallurgical
treatment processing at ANL-W. This would include process equipment and process materid, such as
electrorefiner cadmium. Generated waste categorieswouldincludelow-level radioactivewaste, transuranicwaste,
and mixed waste. This waste would be categorized and disposed of according to DOE Orders and ANL-W
radioactive waste management procedures, as described above for each waste category.

The largest volume of deactivation waste would be low-leve radioactive waste, transuranic waste, and mixed
waste generated as aresult of equipment dismantling and disposal. Components that would require disposition
include two dectrorefiners, two hot isogtatic presses, and two V-mixers, aswell as other components such asthe
grinder/crusher. Decontamination of these components would generate additional mixed, transuranic, and low-
leve radioactive waste that would require management. The deactivation waste volume would be generated in
asingleyear. Thiswaste would represent an increase of gpproximately 3.5 timesthe annua waste generated by
electrometallurgical treatment requiring disposal. Thetotal deactivation wastewould represent approximately 20
percent over the total associated process waste (excluding sanitary waste) requiring disposd.

44  ALTERNATIVE 2. CLEAN AND PACKAGE BLANKET FUEL IN HIGH-INTEGRITY CANS AND
ELECTROMETALLURGICALLY TREAT DRIVER FUEL AT ANL-W

Under this dternative, the sodium-bonded blanket spent nuclear fuel would be cleaned to remove metdlic sodium
and placed in high-integrity cans. These cans then would be placed into overpack containers prior to dry storage at
the Radioactive Scrap and Wadte Facility, pending repackaging and transportation for digposd in a geologic
repository. The removed sodium containsradioactive eements, principally cesum. Thecesumwould be separated
from the sodium and stabilized as ceramic waste. The sodium would be stabilized using an oxidation/carbonation
process (see Appendix C for more detail) (ANL 1999). The sodium-bonded driver spent nuclear fud would be
treated &t ANL-W using the eectrometallurgicd trestment process. The process seps for the electrometalurgical
trestment of driver spent nuclear fuel would be smilar to those described earlier in Section 4.3 and in Appendix C.
The treatment of driver spent nuclear fuel using the electrometallurgical process could start as early as 2000 and
could be completed by 2006 to 2007. The preparation of blanket spent nuclear fuel and its placement in high-
integrity cans could start in 2003 and could be completed by 2009. In addition, afull year of operations would be
needed to deactivate the processing equipment and establish an indudtrially safe configuration.

44.1Air Quality
Nonradiological Gaseous Emissions
It is expected that criteriaand hazardous air pollutants released from operational activitiesat ANL-W under this

aternative would be the same as for Alternative 1, as described in Section 4.3.1 (see aso Appendix E, Section
E.5.3.1, for more detail).
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Radiological Gaseous Emissions

The cleaning of the blanket spent nuclear fuel to remove metallic sodium and the electrometallurgical
treatment of the driver spent nuclear fuel would release gaseous fission products to the argon cell
environment. Krypton-85 and elemental tritium are the most preval ent radioactive gaseous fission products
that would be released to the environment. The released tritium in the cell would not be oxidized due to a
very low presence of oxygen and humidity in the argon cell. Appendix E, Section E.4.2, providesdetailson
rel eases during the processing period at ANL-W. Theargon cell also contains an equilibrium concentration
of other radionuclideisotopes. Appendix E, Section E.4.1, providesalist of variousisotopesthat are present
in the argon cell in nanocuries (10° curies) and are released to the atmosphere through the facility stack,
along with krypton-85 and elemental tritium. The maximum rel ease of radioactive gaseous emissionswould
occur when cleaning blanket spent nuclear fuel for placement in high-integrity cansand electrometallurgical
treatment of driver spent nuclear fuel are performed simultaneously. This simultaneous operation was
estimated to occur over athree-year period starting in 2003. Based on an annual cleaning throughput of 10
metric tons of heavy metal of blanket spent nuclear fuel and an electrometallurgical treatment processing of
about 0.6 metric tons of heavy metal of driver spent nuclear fuel, about 809 curies of elemental tritium and
11,860 curies of gaseous krypton-85 would be released annually to the atmosphere. The radiological
exposures to the public and workers from radioactive emissions are presented in Section 4.4.4.

4.4.2 Water Resources
Surface Water

No surface water isused at ANL-W. Flood watersfrom the Big Lost River would not be expected to reach
the facilities at ANL-W, as shown in Figure 3-3.

Nonradiological Liquid Effluent

Thereareno dischargesto the surfacewatersat ANL-W, except for discharges of nonhazardousliquid waste
to the sewage pond and to the industrial waste pond. Big Lost River, Little Lost River, and Birch Creek
would not be impacted by activities associated with high-integrity can operations and electrometallurgical
treatment process operations. Current operating and monitoring practices would continue for NPDES
stormwater and liquid effluent discharges associated with facilities at ANL-W (see also Section 4.2.2).

During fuel treatment and associated activities, some hazardous materials may be used inside buildings. To
prevent potential releases to surface or subsurface waters resulting from spills of hazardous materials used
in buildings, facilities are designed, constructed, and maintained to contain these materials. Double-
contained pipes, leak detection, and secondary containment of tanks are some of the features used to prevent
hazardous material releases to the environment. Following existing written procedures, spill containment
and cleanup equipment is present in areas where hazardous materials are stored or used (DOE 1996b).

Radiological Liquid Effluent

No radiological liquid effluent or waste generated by high-integrity can and electrometallurgical treatment
process operations would be discharged to surface water.

Groundwater
Under thisalternativeat ANL-W, therewould belittle changein groundwater consumption for domestic use

since there is little change expected in the number of workers. The current water usage at ANL-W is
188 million liters (49.6 million gallons) per year.
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Nonradiological Liquid Effluent

Nononradiological liquid effluent generated by high-integrity can and electrometallurgical treatment process
operations would be discharged to groundwater.

Radiological Liquid Effluent

No radiological liquid effluent or waste generated by high-integrity can and electrometallurgical treatment
process operations would be discharged to groundwater.

443 Socioeconomics

Under this alternative, the existing facilities at ANL-W would remain operational. No new employment or
in-migration of workers would be required. Thus, there would be no additional impacts on the
socioeconomic conditions in the region around ANL-W and INEEL.

4.4.4 Publicand Occupational Health and Safety

The assessments of potential incremental radiological and chemical impacts associated with thisalternative
are presented in this section. Summaries of radiological impacts from normal operations are presented in
Tables 4-19 and 4-20 for the public and workers, respectively. The radiological impacts from a spectrum
of hypothetical accident scenarios are provided in Tables 4-21 and 4-22. The impacts from hazardous
chemical releases during accident conditions are presented in Table 4-23. Background information on the
effects of radiation on human health and safety is presented in Appendix E, Section E.2.

4.4.4.1 Normal Operations
Radiological Impacts

Under this alternative, radioactive releases would occur during sodium-bonded blanket spent nuclear fuel
cleaningand driver spent nuclear fuel chopping. All of these activitieswould be performedintheargon cell.
Appendix E, Sections E.3, E.4.1, and E.4.2, details the method and assumptions used for calculating the
impacts of normal operational radiological releases on the public health and safety. The maximum annual
dose to the public would result when cleaning of blanket spent nuclear fuel and treatment of driver spent
nuclear fuel areperformed simultaneously under thisalternative. Appendix E, SectionE.4.2, providesdetails
on the treatment process duration and throughputsfor each fuel type. The duration of the treatment process
is estimated to be nine years.

Calculated maximum annual and project total radiological impacts to the public are given in Table 4-19.
The impacts are calculated for two types of receptors:. the genera public living within 80 kilometers
(50 miles) of ANL-W in 2010, and amaximally exposed offsiteindividual (amember of the public assumed
to beresiding at the INEEL site boundary and receiving the maximum dose). Primary contributorsto doses
to members of the public are releases of tritium gas (about 1 percent of which was conservatively assumed
to be in oxidized form) and krypton-85, which together contribute over 99.9 percent of the total calculated
doses. To put the operational impactsinto perspective, comparisons with impacts from natural background
radiation also areincluded inthetable. Asshowninthistable, the expected radiation dosesto the maximally
exposed offsiteindividual and the general public are much smaller than the limit of 10 millirem per year set
by the EPA (40 CFR 61) and DOE (DOE Order 5400.5).
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Table4-19 Annual and Project Total Radiological Impactsto the Public From Operational
Activities Under Alternative 2

Electrometallurgically Clean and Place Blanket
Treat Driver Spent Spent Nuclear Fuel in
Receptor Nuclear Fuel High-Integrity Cans Total

Population Within 80 Kilometers (50 Miles) in the Year 2010

Collective dose (person-rem per year) 2 0.0027 0.00028 0.0030

Excess latent cancer fatalities (per year) 1.4 x10° 1.4 %107 1.5x10°

Project total excess latent cancer fatalities® 8.0 x 10°® 3.4x107 8.3x 10°
Maximally Exposed Offsite Individual

Dose (millirem per year) @ 0.00033 0.000048 0.00038

Percent of annual background © 0.000092 0.000013 0.00011

Latent cancer fatality risk (per year) 1.7 x 101 24 x 10 1.9x 101

Project total lifetime cancer fatality risk 9.4 x 100 5.8 x 10 1.0x10°
Average I ndividual Within 80 Kilometers (50 Miles)

Dose (millirem per year) ¢ 0.000011 1.2x10° 0.000012

Latent cancer fatality risk (per year) 5.6 x 10 58 x 10 6.2 x 102

Project total lifetime cancer fatality risk ° 3.3x 10 1.4 x 1012 35x 10

& Annua maximum dose during normal operations.

Total calculated risk over nine years.

¢ Theannua natural background radiation level at INEEL is about 360 millirem for the average individual (see Table 3-8); the
popul ation within 80 kilometers (50 miles) in the year 2010 would receive 86,500 person-rem.

4 Obtained by dividing the popul ation dose by the number of people projected to live within 80 kilometers (50 miles) of ANL-W
in the year 2010 (240,338).

Table4-20 summarizesworker popul ation doses. Occupational doseswereestimated by examiningthetype
and duration of various operations performed by ANL-W workers involved with sodium-bonded spent
nuclear fuel high-integrity can and electrometallurgical treatment processes. It was concluded that the
average worker dose would not be different from that currently being experienced. The estimated annual
collective worker dose would be 22 person-rem, with an average individual dose of 60 millirem per year for
each of the 346 involved workers. If these estimates were extended over the nine years of treatment
activities, plus one year for deactivation of the facilities, the project total worker population dose would be
231 person-rem, leading to arisk of 0.092 latent cancer fatalities.

As shown in Tables 4-19 and 4—20:

e Theannual dose to the maximally exposed offsite individual would be 0.00038 millirem per year, with
an associated 1.9 x 10 risk per year of developing afatal cancer (or one chance in 5.3 billion that the
individual would develop afatal cancer per year of exposure).

» The collective dose to the population within 80 kilometers (50 miles) of the ANL-W facilitieswould be
0.0030 person-rem per year, with an associated 1.5 x 10° |atent cancer fatalities per year (or one chance
in 666,700 that the population would experience afatal cancer per year of exposure).

» The project total risk to the population within 80 kilometers (50 miles) of the ANL-W facilities would
be 8.3 x 10° latent cancer fatalities (or one chance in 120,000 that the exposed population would
experience afatal cancer).
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Table4-20 Annual and Project Total Radiological | mpactsto Workers From Operational
Activities Under Alternative 2

Receptor | I mpacts

Worker 2

Average worker dose (millirem per year) 60

Average worker latent cancer fatality risk (project total over nine years) 0.00022
Worker Population

Collective dose (person-rem per year) ° 22

Excess latent cancer fatalities (per year) 0.0088

Project total dose (person-rem) 231

Project total excess latent cancer fatalities 0.092

& Theregulatory doselimit for anindividual worker is5,000 millirem per year (10 CFR 835). However, the maximum annual dose

to aworker would be kept below the DOE Administrative Control Level of 2,000 millirem per year, as established for all DOE
activitiesin DOE Order N 441.1.
 Worker dose is 33 person-rem for one year of deactivation activities.

Source: ANL 1999.

» Thecollective doseto facility workerswould be 22 person-rem per year, with an associated 0.0088 | atent
cancer fatalities per year (or one chance in 113 that the workers would experience afatal cancer per year
of operation).

» Theproject total doseto facility workerswould be 231 person rem, with an associated 0.092 | atent cancer
fatalities (or one chance in 11 that the exposed workers would experience afatal cancer).

These results indicate that no increase in the expected number of fatal cancers among the various affected
populations would result from the activities under this alternative.

Hazardous Chemical |mpacts

The hazardous chemical impacts to the public residing at the INEEL site boundary from the operational
activities at ANL-W under Alternative 2 would be similar to the impacts evaluated for Alternative 1
described in Section 4.3.4.1. The results indicate that no adverse toxic health or cancer effects would be
expected from exposure to hazardous chemicals released under this alternative. The existing chemical
environment is described in Section 3.2.10.2.

4.4.4.2 Facility Accidents
Radiological Impacts

Potential radiol ogical impactsto the public and anoninvolved onsiteworker dueto accidentsduring cleaning
activities for placement of blanket spent nuclear fuel elements in high-integrity cans and the
electrometallurgical treatment operational activities for driver spent nuclear fuel are summarized and
presented in this section. The detailed analysis of facility accidents, with the associated assumptions, is
presented in Appendix F.

The detailed analysis considered a wide spectrum of potential accident scenarios including fire, spills,

criticality, earthquake, and aircraft crash. The aircraft crash and criticality events were determined to have
an occurrence frequency of lessthan 10~ per year, and consequence analyses for these two events were not
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performed. Cleaning of the blanket spent nuclear fuel would be performed in the Hot Fuel Examination
Facility; treatment of the driver spent nuclear fuel would be performed in both the Hot Fuel Examination
Facility and the Fuel Conditioning Facility. Because driver spent nuclear fuel processing would take place
in both of these facilities, the beyond-design-basis earthquake event is assessed for the driver spent nuclear
fuel, taking into account the multifacility impacts of this event. The cleaning of the blanket spent nuclear
fuel would be performed only in the Hot Fuel Examination Facility. Table 4-21 presents the frequencies
and conseguences of the postulated set of accidentsto the maximally exposed offsiteindividual, the offsite
population residing within 80 kilometers (50 miles) of the facility, and a noninvolved worker located
100 meters (330 feet) to 230 meters (755 feet) from the facility.

Table4-21 Accident Frequency and Consequences at ANL-W Under Alternative 2

Maximally Exposed Population Within
Offsite I ndividual 80 Kilometers (50 Miles) Noninvolved Worker
Latent Excess Latent
Frequency Cancer Dose Latent Cancer
(event per Dose Fatality (person- Cancer Dose Fatality
Accident year) (millirem) Risk # rem) Fatalities® (millirem) Risk #
Driver Spent Nuclear Fuel
Salt powder spill 0.01 0.00046 2.3x 10" | 0.000098 49x10°® 4.7 x 107 1.9x 10"
Salt transfer drop 1.0x 107 0.19 9.5x 10 0.022 0.000011 0.073 2.9x10%
E:Z‘”wra’“c waste 0.001 0059 | 30x10® | 00071 | 36x10° 0.22 8.8 x 10°
Cask drop 0.01 0.030 1.5x10% 0.0035 1.8 x 10° 0.00084 3.4 x10%
Design-basis 0.008 12 6.0 x 10° 14 0.0007 47 1.9x 10°
earthquake
Beyond-design-basis [ 5351 22,000 0.022 2,500 13 370 0.00015
earthquake
Blanket Spent Nuclear Fuel
Cask drop 0.01 0.0024 1.2 x10° 0.00028 1.4 x 107 0.000049 2.0x 10
E:Z‘”wra’“c waste 0.001 0059 | 30x10® | 00071 | 36x10° 0.22 8.8 x 10°
Sodium fire© 0.008 5.9 3.0x10° 0.69 0.00035 0.054 2.2x10%

2 Increased likelihood of alatent cancer fataity.
® | ncreased number of latent cancer fatalities.
¢ The frequency for this accident is the frequency for the facility design-basis earthquake initiating cell fire.

The dose to the maximally exposed offsite individual was calculated for the 95 percentile meteorol ogical
conditions. The doses to the population and the noninvolved worker were calculated using 50™ percentile
meteorological conditions. DOE did not quantitatively estimate the involved worker dose due to accidents
(seethediscussion ontheinvolved worker in Section 4.2.4.2). The accident risksfor the samereceptorsare
summarized in Table 4-22.

For accidents at ANL-W, the highest risk of a latent cancer fatality to the maximally exposed offsite
individual and to a noninvolved worker would be 2.2 x 107 per year (or one chancein 4.5 million that the
individual would develop afatal cancer per year of operation) and 1.5 x 10 per year (or one chancein 66.7
million that the individual would develop afatal cancer per year of operation), respectively. Theincreased
number of latent cancer fatalitiesin the surrounding population would be 0.000013 per year (or one chance
in 76,920 that the population would develop afatal cancer per year of operation).
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Table4-22 Annual Cancer Risks Dueto Accidentsat ANL-W Under Alternative 2

Maximally Exposed Population Within Noninvolved
Accident Offsite Individual ® 80 Kilometers (50 Miles) Worker 2
Driver Spent Nuclear Fuel
Salt powder spill 2.3x 10" 4.9 %107 1.9x10%
Salt transfer drop 9.5x 10 1.1x 102 29 x 10
Transuranic waste fire 3.0x 10" 3.6 x10° 8.8 x 10™
Cask drop 1.5x 101 1.7x 108 3.4 x10%
Design-basis earthquake 4.8x10°® 5.6 x 10°® 1.5x 108
Beyond-design-basis earthquake 2.2x 107 0.000013 1.5x10°
Blanket Spent Nuclear Fuel
Cask drop 1.2x 101 1.4 x10° 2.0x 10"
Transuranic waste fire 3.0x 10" 3.6 x10° 8.8 x 10™
Sodium fire 2.4 x10°® 2.8 x10° 1.7 x 10%°

@ Increased likelihood of alatent cancer fataity.
® Increased number of latent cancer fatalities.

Hazardous Chemical |mpacts

Nonradiological impacts are evaluated in terms of comparison to ERPG. ERPG values are estimates of
airborne concentration threshol ds above which one can reasonably anticipate observing adverse effects (see

Appendix F, Section F.3.1.2, for details).

The hazardous chemical impacts of potential facility accidents associated with the treatment of driver spent
nuclear fuel using the electrometallurgical treatment process are summarized in Table 4-23.

Table 4-23 Hazardous Chemical Impacts Dueto Accidents at ANL-W Under Alternative 2

Frequency
Accident (event per year) Receptor Exposure

Uranium handling accident 0.01 Noninvolved worker Uranium: lessthan ERPG-1
Maximally exposed offsite individual Uranium: lessthan ERPG-1

Design-basis earthquake 0.0002 Noninvolved worker Uranium: lessthan ERPG-1
Maximally exposed offsite individual Uranium: lessthan ERPG-1

Sodium fire 0.008 Noninvolved worker Sodium:  lessthan ERPG-1
Maximally exposed offsite individual Sodium:  lessthan ERPG-1

Uranium fire 0.00001 Noninvolved worker Uranium: lessthan ERPG-1
Maximally exposed offsite individual Uranium: lessthan ERPG-1

Beyond-design-basis 0.00001 Noninvolved worker Cadmium: lessthan ERPG-1
earthquake Uranium: lessthan ERPG-1
Maximally exposed offsite individual Cadmium: lessthan ERPG-1

Uranium: lessthan ERPG-1

ERPG = Emergency Response Planning Guideline.
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445 Environmental Justice

Asdiscussed in Appendix H, Executive Order 12898 directs Federal agenciesto address disproportionately
high and adverse health or environmental effects of aternatives on minority or low-income populations.

Analyses of normal operations and accident conditions presented in Section 4.4.4 show the risk of latent
cancer fatalitiesto the public residing within 80 kilometers (50 miles) of the electrometallurgical treatment
processing facilitiesat ANL-W to be much lower than 1. Therefore, radiological and nonradiological risks
posed by implementation of thisalternativewoul d have no disproportionately high and adverse consequences
on any particular group within the general population, including minority or low-income populations.

446 Waste Management

Thisalternativewoul d generate processwastefromtreatment operations, other associated processwastefrom
normal support operations, and deactivation waste following the conclusion of operations. Process waste
would include fuel assembly hardware and high-level radioactive metallic and ceramic waste. Other
associated process waste would include operational waste such as failed equipment, rags, packaging
materials, and other miscellaneous items. Deactivation waste would include the disposal of process
equipment and other materials. All of these materials would be categorized according to existing DOE
Ordersand ANL-W waste management procedures. The anticipated categorization of these waste typesand
their expected interim storage and final disposal locations are given in Table 4-9 (see Section 4.2.6). The
guantities of various waste forms generated as aresult of Alternative 2 are provided in Table 4-24.

Table4-24 Amounts of Waste Generated Under Alter native 22

Waste Quantities
Waste Stream Volume (cubic meters) | Mass (kilograms)

Direct Process Waste

Fuel assembly hardware (low-level radioactive waste) 125 6,000

High-level radioactive ceramic waste 16.3 (26 canisters) © 24,400

High-level radioactive metallic waste 1.3 (2 canisters) ® 2,500

Spent nuclear fuel 25.2 (63 canisters) © 63,000
Other Associated Process Waste

High-level radioactive waste 0.4 (1 canister) © 220

Low-level radioactive waste ° 555 113,000

Transuranic waste 9.1 3,800

Mixed waste 275 14,800

Sanitary waste 4,960 1.72 x 10°
Deactivation Waste

Low-level radioactive waste ° 166.2 56,000

Transuranic waste 16 853

Mixed waste 4.8 3,200

& These waste generation estimates are through the year 2015. Thisis the assumed date that these materials might be sent to the
repository. Treatment, high-level radioactive waste processing, deactivation, and interim storage would be accomplished during
this time period.

® Standardized canisters.

¢ The volumes listed represent final disposal volumes following volume reduction at the Waste Experimental Reduction Facility at
INEEL.

Source: ANL 1999.
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Estimates of the total amount of other associated process waste that would be generated are based on an
evaluation of waste forecasts from ANL-W that accounted only for the fraction of total ANL-W waste that
would be attributable to the treatment of sodium-bonded spent nuclear fuel. The valuesin Table 4-24 are
for disposal and account for volume reduction. It is anticipated that a large fraction of the low-level
radioactive waste that would be generated as aresult of Alternative 2 could be volume-reduced at the Waste
Experimental Reduction Facility at INEEL prior to disposal at the INEEL Subsurface Disposal Areaat the
Radioactive Waste Management Compl ex.

The waste values in Table 4-24 are total quantities that would be generated as a result of Alternative 2
operations. They are not incremental increases over the volumes provided in Table 4-10 that would result
from the No Action Alternative. In Alternative 2, the driver spent nuclear fuel would be transformed into
high-level radioactive waste forms (ceramic and metallic) for disposal in the repository. The blanket spent
nuclear fuel would be cleaned and packaged in high-integrity cans for disposal in the repository. In this
conversion process, the total volume of material to be disposed of in the repository would be reduced from
direct disposal values.

Direct Process Waste

For thisalternative, fuel hardwarewould beremoved fromthefuel elementsinthe Fuel Conditioning Facility
air cell and disposed of as low-level radioactive waste. These components are primarily stainless steel
materialsthat contain short-lived radionuclides. Thiswaste stream has been produced at ANL-W for many
years and would be handled, as in the past, according to DOE Orders and ANL-W waste management
procedures.

Under this alternative, metallic and ceramic high-level radioactive waste would be a primary product of the
electrometallurgical treatment of driver spent nuclear fuel. The salt removed from electrorefiners would
contain the majority of fission products and transuranics from the spent nuclear fuel. This removed salt
would be packaged and transferred to the Hot Fuel Examination Facility for processing into ceramic waste.
Themetallic waste form would consist primarily of stainless steel cladding hulls containing the noble metal
fission products. The hullswould be removed from the el ectrorefiner and packaged for shipment to the Hot
Fuel Examination Facility for processing into the metallic waste form. Both the ceramic and metallic waste
would be categorized as high-level radioactive waste.

The packaged spent nuclear fuel volumeis based on placing the blanket spent nuclear fuel in high-integrity
cans which would be placed in standardized canisters. The volumes of waste forms provided in Table 424
are for the standardized canisters required for disposal of these materials.

The metallic and ceramic high-level radioactive waste generated as a result of electrometallurgical treatment of
driver spent nuclear fuel under this dternative, driver and blanket spent nuclear fuel generated during the
demonstration project, and packaged spent nuclear fuel would be stored temporarily at the Radioactive Scrap and
Waste Facility at ANL-W to alow retrieva for future disposal. The Radioactive Scrap and Waste Facility was
designed and constructed for temporary storage of this type of waste. Shielding would be provided by a
combination of (1) sted storagelinerswhich would store thewaste, and (2) the soil surrounding theliners. When
a geologic repository is available, the waste cans containing these materials would be removed from storage,
shipped to the INEEL Dry Transfer Facility, and prepared for shipment to the repository.

Other Associated Process High-Level Radioactive Waste

High-level radioactive waste could be generated as a result of blanket spent nuclear fuel processing at
ANL-W. Thiswould result from activities in the Hot Fuel Examination Facility. Material in this waste
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stream would consist of the absorbent used in the off-gas system which has collected the volatile
radionuclides released from the spent nuclear fuel when heated.

The volume of high-level radioactive waste generated is expected to be |ess than the amount needed to fill
asingle standardized waste canister. Conservatively, the volume of a single canister, 0.4 cubic meters, has
been used for the volume of high-level radioactive waste generated.

Other Associated Process Low-Level Radioactive Waste

L ow-level radioactivewastewould be generated asaresult of processingat ANL-W. Thiswould result from
activities in the Fuel Conditioning Facility and the Hot Fuel Examination Facility (e.g., equipment
decontamination and repair), aswell asin other facilitiesat ANL-W (e.g., analytical laboratory activities).
Material in this waste stream has been generated and routinely handled at ANL-W for many years.

The volume of low-level radioactive waste at ANL-W that would require disposal (after volume reduction)
would be approximately 50 cubic meters (1,766 cubicfeet) per year. Thisrepresentsapproximately 1 percent
of the total annual volume of low-level radioactive waste currently being disposed of at the INEEL
Subsurface Disposal Areainthe Radioactive Waste M anagement Complex, and thetotal of 555 cubic meters
(19,600 cubic feet) represents approximately 0.5 percent of the total Radioactive Waste Management
Complex disposal capacity.

Other Associated Process Transuranic Waste

Transuranic waste would be generated by Alternative 2 from decontamination activities for repair and
maintenance of items, and miscellaneouswork associated with processing the sodium-bonded spent nucl ear
fuel. Transuranic wastewould be generated primarily from activities conducted in gloveboxesand hot cells
at ANL-W.

All of the transuranic waste generated as a result of the treatment of sodium-bonded spent nuclear fuel at
ANL-W would be packaged and certified in accordancewith Waste | solation Pilot Plant Acceptance Criteria
prior to transport to the Waste Isolation Pilot Plant. The transuranic waste generated would amount to
approximately 1 cubic meter (35 cubic feet) per year, which is less than 0.002 percent of the volume of
transuranic wastein retrievable storage at the Radi oactive Waste Management Complex at INEEL . Thetotal
volumeof transuranic wasteis 9.1 cubic meters (321 cubic feet), whichis0.005 percent of the estimated total
volume of transuranic waste to be placed at the Waste Isolation Pilot Plant.

Other Associated Process Mixed Waste

Mixed waste would be generated primarily from the disposal of any cadmium-contaminated equipment or
cleanup material and theanalysisof cadmium samples. Mixed wastewould be handled accordingto ANL-W
proceduresthat require limited accumulation at the point of generation. Interim storage of thiswaste would
be accomplished at the Radioactive Scrap and Waste Facility prior to eventual disposal. The Radioactive
Scrap and Waste Facility is a permitted mixed waste storage facility for these materials. The mixed waste
streams that contribute to the overall mixed waste generated by electrometallurgical treatment have been
identified in the INEEL Site Treatment Plan (DOE 1995b).

Deactivation Waste
A variety of waste would be generated as part of deactivation activities associated with electrometal lurgical

treatment processing at ANL-W. This would include process equipment and process material, such as
electrorefiner cadmium from electrometallurgical treatment of driver spent nuclear fuel. Generated waste
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categorieswouldincludelow-level radioactivewaste, transuranic waste, and mixed waste. Thiswastewould
be categorized and disposed of according to DOE Orders and ANL-W radioactive waste management
procedures, as described above for each waste category.

The largest volume of deactivation waste would be low-level radioactive waste generated as a result of
equipment dismantling and disposal. Components of electrometallurgical treatment of the driver spent
nuclear fuel that would require disposition include two electrorefiners, two hot i sostatic presses, and two V-
mixers, as well as other components such as the grinder/crusher. Decontamination of these components
would generate additional mixed, transuranic, and low-level radioactive waste that would require
management. The deactivation waste volumewould be generated intwo years. Thetotal deactivation waste
would represent an additional 30 percent over the total associated process waste (excluding sanitary waste)
requiring disposal.

45 ALTERNATIVE 3: DECLAD AND CLEAN BLANKET FUEL AND ELECTROMETALLURGICALLY TREAT
DRIVER FUEL AT ANL-W; PUREX PROCESS BLANKET FUEL AT SRS

Under thisalternative, the sodium-bonded blanket spent nuclear fuel would be declad and cleaned to remove
metallic sodium, packaged in aluminum cansat ANL-W, and shipped to SRSfor treatment using the PUREX
process at F-Canyon. The removed sodium would be stabilized using an oxidation/carbonation process
(ANL 1999). The sodium-bonded driver spent nuclear fuel would be treated at ANL-W using the
electrometallurgical treatment process. The high-level radioactive waste generated fromthetreatment of the
blanket spent nuclear fuel at SRS would be in the form of borosilicate glass and would be stored at the SRS
Defense Waste Processing Facility, pending repackaging and transportation for disposal in a geologic
repository. The process steps for the electrometallurgical treatment of driver spent nuclear fuel would be
similar to those described earlier in Section 4.3 and in Appendix C. The treatment of driver spent nuclear
fuel using the electrometallurgical process could start as early as 2000 and could be completed by 2006 to
2007. The preparation of blanket spent nuclear fuel and its shipment to SRS could start in 2003 and could
be completed by 2009. In addition, afull year of operations would be needed to deactivate the processing
equipment and establish an industrially safe configuration.

PUREX processing of blanket spent nuclear fuel at SRS would require six months of operation and could
be completed by 2010.

451 Air Quality
Nonradiological Gaseous Emissions

It isexpected that criteriaand hazardousair pollutants released from operational activitiesat ANL-W under
this aternative to be the same as for Alternative 1, as described in Section 4.3.1, (see also Appendix E,
Section E.5.3.1 for more detail). Baseline air quality concentrations are presented in Section 3.2.3.1.

The concentrations of nonradiological air pollutants attributed to this alternative at SRS are presented in
Table4-25. These concentrations are based on information in the Savannah River Ste Spent Nuclear Fuel
Management Final Environmental Impact Satement (SRS Spent Nuclear Fuel Management Final EIS)
(DOE 2000) for the PUREX processing of similar fuel. See Appendix E, Section E.5.3.2, for more details.
The site boundary concentrations are equal to the incremental concentrations generated in this alternative
plus the baseline concentrations given in Section 3.3.3.1. Only those air pollutants that are expected and
haveambient air quality standardsare presented in thetable. Notethat thereareno Prevention of Significant
Deterioration increment-consuming sources at SRS; therefore, a Prevention of Significant Deterioration
increment analysis was not performed.
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Table4-25 Nonradiological Air Quality Concentrations at the Site Boundary Under Alternative 3
at SRSfor Comparison With Ambient Air Quality Standards

Most Stringent Standard or
Guideline

Maximum | ncremental
Concentration (micrograms

Pollutant Averaging Period (micrograms per cubic meter) per cubic meter)
Criteria Pollutants
Carbon monoxide 8 hours 10,000 1.22
1 hour 40,000 9.06
Nitrogen dioxide Annua 100 311
PM Annual 50 Lessthan 0.01
24 hours (interim) 150 0.11
24 hours
(99" percentile over 3 years) 150 Not available
PM,5 3-year annual 15 Not available
24 hours
(98" percentile over 3 years) 65 Not available
Sulfur dioxide Annual 80 Lessthan 0.01
24 hours 365 0.12
3 hours 1,300 0.91
State-regulated Pollutants
Gaseous fluoride 30 days 0.8 0.01
7 days 16 0.03
24 hours 29 0.06
12 hours 3.7 0.11
Total suspended Annud 75 Lessthan 0.01
particul ates
Hazar dous/Toxic Compounds
1,1,1-trichloroethane 24 hours 9,550 Lessthan 0.01
Benzene 24 hours 150 0.01
Ethanolamine 24 hours 200 Lessthan 0.01
Ethyl benzene 24 hours 4,350 Lessthan 0.01
Ethylene glycol 24 hours 650 Lessthan 0.01
Formaldehyde 24 hours 15 Lessthan 0.01
Glycol ethers 24 hours No standard Lessthan 0.01
Hexachloronaphthalene 24 hours 1 Lessthan 0.01
Hexane 24 hours 900 0.01
Manganese 24 hours 25 Lessthan 0.01
Methyl acohol 24 hours 1,310 Lessthan 0.01
Methyl-ethyl-ketone 24 hours 14,750 Lessthan 0.01
Methyl-isobutyl-ketone 24 hours 2,050 Lessthan 0.01
Methylene chloride 24 hours 8,750 0.01
Naphthalene 24 hours 1,250 Lessthan 0.01
Nitric acid 24 hours 125 0.28
Phenol 24 hours 190 Lessthan 0.01
Phosphorous 24 hours 0.5 Lessthan 0.01
Sodium hydroxide 24 hours 50 Lessthan 0.01
Toluene 24 hours 2,000 0.01
Trichloroethane 24 hours 6,750 Lessthan 0.01
Vinyl acetate 24 hours 176 Lessthan 0.01
Xylene 24 hours 4,350 0.02

PM,, = Particulate matter less than or equal to n micronsin diameter.

Source: Bickford et a. 1997.

4-42




Chapter 4 — Environmental Consequences

Radiological Gaseous Emissions

The decladding and cleaning of blanket spent nuclear fuel and the electrometallurgical treatment of driver
spent nuclear fuel at ANL-W would release gaseous fission products to the hot (argon) cell environment.
Krypton-85 and elemental tritium are the most preval ent radioactive gaseousfission products that would be
released to the environment. The released tritium in the cell would not be oxidized due to a very low
presence of oxygen and humidity intheargon cell. Theargon cell also containsan equilibrium concentration
of other radionuclideisotopes. Appendix E, Section E.4.1, providesalist of variousisotopesthat are present
in the argon cell in nanocuries (10° curies) and are released to the atmosphere through the facility stack,
along with the krypton-85 and elemental tritium. The maximum release of radioactive gaseous emissions
would occur when decladding blanket spent nuclear fuel for packaging and shipment to SRS and
electrometallurgical treatment of driver spent nuclear fuel are performed simultaneously. Thissimultaneous
operation was estimated to occur over a three-year period starting in 2003. Appendix E, Section E.4.2,
provides details on releases during the processing period at ANL-W. Based on an annual decladding
throughput of 10 metric tons of heavy metal of blanket spent nuclear fuel elements and an
el ectrometal lurgical treatment processing of about 0.6 metric tonsof heavy metal of driver spent nuclear fuel
elements, about 809 curies of elemental tritium and 11,860 curies of gaseous krypton-85 would be released
annually to the atmosphere (see Appendix E, Section E.4.2).

Since declad and clean fuel would be packaged and sent to SRS, some gaseous fission products would be
expected to be presentinthat fuel. However, it wasassumed conservatively that all gaseousfission products
in the blanket spent nuclear fuel would be released to the environment during PUREX processing at SRS
over a six-month period (see Appendix E, Section E.4.3). The radiological exposures to the public and
workers from radioactive emissions are presented in Section 4.5.4.

452 Water Resources

Asstatedin Section 4.4.2, decladding and cleaning of blanket spent nuclear fuel and treatment of driver spent
nuclear fuel using electrometallurgical treatment would not discharge any radiological chemical material to
the surface or groundwater at the INEEL site. Theseactivitiesal sowould not impact the current groundwater
usage at the site. For a discussion of impacts on water resources at ANL-W, see Section 4.4.2.

Theimpactsonwater resourcesfrom processing blanket spent nuclear fuel at F-Canyon are described below.
Surface Water

No surface water would be used for PUREX processing of blanket spent nuclear fuel at the F-Area. The
F-Canyon processing facilities are outside the 100-year floodplain, as shown in Figure 3-6.

Nonradiological Liquid Effluent

Themajor sources of liquid effluent from PUREX processing of blanket spent nuclear fuel at SRSwould be
process cooling water and steam condensate. Therearesufficient capacitiesin existing wastewater treatment
facilities to handle the liquid effluent from this processing. Liquid effluent associated with PUREX
processes would use these facilities and the existing permitted outfalls (Section 3.3.4.1). Process cooling
water treatment would result in releases to Upper Three Runs Creek from the F-Area, as shown in Table
4-26. Sanitary waste would be treated at the SRS Central Wastewater Treatment Facility and discharged
through an existing NPDES-permitted outfall. Since employment would not increase as a result of
processing this fuel, the treatment rates through the Central Wastewater Treatment Facility would not be
affected and the requirements of the SRS NPDES permit would continue to be met (DOE 2000).
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Table4—26 Chemical Effluent Concentrations From PUREX Cooling Water Treatment

Effluent
Concentrations Existing Stream Water Concentrations
Upper Three Runs Upper Three Runs Water Quality
F-Area (Upstream) * (Average) (Downstream) ° (Average) | Criterion (milligrams
Parameter (milligrams per liter) (milligrams per liter) (milligrams per liter) per liter) ©

Aluminum 0.2 0.19 0.24 (d)
Ammonia 0.03 0.0001 Not reported (d)
Chromium 0.02 Not detected Not detected 0.1
Copper 0.01 0.018 0.015 1
Manganese 0.01 0.039 0.052 0.05
Nickel 0.05 Not detected Not detected 0.1
Nitrate 0.04 0.36 0.27 10
Zinc 0.07 0.06 0.091 3

& Stream monitor U3R-1A.

P Stream monitor U3R-4.

¢ Federal Drinking Water Standards and Health Advisories (EPA 1996) and South Carolina Water Quality Criteria for Protection
of Human Health (SCDHEC 1998).

4 No drinking water standard.

Sources: Arnett and Mamatey 1998, DOE 2000.

Although proposed or final Federal drinking water standards do not apply to the discharges, these standards
are used for comparison to SRS discharges. The discharge concentration would not exceed the Federal
drinking water standard. The dischargeswould aso comply with the South Carolina Water Classifications
and Standards (SCDHEC 1998). The release concentrations would be no greater than the concentrations
measured in Upper Three Runs (Arnett and Mamatey 1998), with the exception of zinc and ammonia. Zinc
concentrations in the discharge are within the Federal health advisory limits (EPA 1996).

Radiological Liquid Effluent

PUREX processing would rel ease measurabl e radioactive nuclides to the surface water through the cooling
water system. The expected radiological effluent from processing declad and cleaned blanket spent nuclear
fuel at F-Canyon was estimated based on the measured data from various effluent streams at F-Area as
presented in the SRS Environmental Data for 1997 (Arnett and Mamatey 1998). Since the mechanism
associated with releases of liquid effluent from PUREX processing at F-Canyon is essentially the same for
amost every fuel type processed, the F-Area 1997 effluent data were used to conservatively represent the
potential releases from a six-month operation of F-Canyon. Table 427 provides a list of potential
radiol ogical isotopesthat could berel eased to the surface water during processing of approximately 57 metric
tons of heavy metal of blanket spent nuclear fuel (see Appendix E, Section E.4.3, for details).

Groundwater
All process water would come from groundwater, as would sanitary water. At most, less than 65 million

liters (17 million gallons) per year would be required for cooling water. SRS annually withdraws more than
5 billion liters (more than 1.3 billion gallons) per year of groundwater (DOE 2000).
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Table4-27 Estimated Radiological Liquid Effluent From PUREX Processing of Blanket
Spent Nuclear Fuel

| sotope Curies
Tritium (Hydrogen-3) 154
Strontium-89/Strontium-90 0.000031
Cesium-137 0.0022
Uranium-234 0.000085
Promethium-147 0.000011
Uranium-238 0.00019
Plutonium-238 0.000016
Plutonium-239 7.8 x10°

Source: Arnett and Mamatey 1998.

Nonradiological Liquid Effluent

No nonradiol ogical chemical swould bedischarged to groundwater fromPUREX processing of blanket spent
nuclear fuel at F-Canyon and the FB-Linein F-Area.

Radiological Liquid Effluent

No radiological liquid effluent or waste would be discharged to groundwater from PUREX processing of
blanket spent nuclear fuel at F-Canyon and the FB-Line in F-Area.

453 Socioeconomics

Under this aternative, the existing facilities at ANL-W and SRS would remain operational. No new
employment or in-migration of workers would be required. Thus, there would be no additional impacts on
the socioeconomic conditions in the regions around INEEL and SRS.

45.4 Public and Occupational Health and Safety

The assessments of potential incremental radiological and chemical impacts associated with thisalternative
are presented in this section. Summaries of radiological impacts from normal operations are presented in
Tables 4-28 and 429 for the public and workers, respectively. The radiological impacts from a spectrum
of hypothetical accident scenarios are provided in Tables 4-31 through 4-34. Theimpacts from hazardous
chemical releases during accident conditions are presented in Tables 4-35 and 4-36. Background
information on the effects of radiation on human health and safety is presented in Appendix E, Section E.2.

4.5.4.1 Normal Operations
Radiological Impacts

Under this alternative, radioactive releases would occur during PUREX processing at F-Canyon.
Appendix E, Sections E.3 and E.4.3, detail sthe method and assumptions used for cal cul ating the impacts of
normal operational radiological releases on the public health and safety. Doses to the public would result
from treating about 57 metric tons of heavy metal of blanket spent nuclear fuel. The blanket spent nuclear
fuel being processed at SRSisalready declad and cleaned at ANL-W; therefore, the gaseousfission products
are assumed to have already been released. However, for the analytical purposes of this EIS, it was
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conservatively assumed that the gaseous fission products would still be within the matrix of the fuel and
would bereleased during PUREX processing at SRS. The processing wasassumed to continuefor six months
(see Appendix E.4.3).

Calculated incremental maximum annual and project total radiological impacts to the public are given in
Table 4-28. The impacts are calculated for two types of receptors: the general public living within
80 kilometers (50 miles) of F-Canyon in the year 2010, and a maximally exposed offsite individual (a
member of the public assumed to be residing at the SRS site boundary and receiving the maximum dose).
Since PUREX processing would produce radiological air emissions aswell as radiological liquid effluent,
doses to the public were calculated considering both the air emissions and liquid effluent. Primary
contributorsto public doses would be from tritium gas (assumed to be tritium oxide) and krypton-85, which
together contribute over 95 percent of the total calculated doses. The doses resulting from liquid effluent
were estimated from data provided in support of the SRS Spent Nuclear Fuel Management Final EIS
(DOE 2000) (see Appendix E, Section E.4.3, for details). The doses and duration from decladding and
cleaning blanket spent nuclear fuel and treatment of driver spent nuclear fuel at ANL-W would be similar
to those presented for Alternative 2 in Section 4.4.4.1. To put theimpactsinto perspective, comparisons to
natural background radiation levels are included in Table 4-28.

Table4-28 Annual and Project Total Radiological | mpactsto the Public From
Operational ActivitiesUnder Alternative 3

Declad and Clean Blanket Spent
PUREX Process Declad and Nuclear Fuel and
Cleaned Blanket Spent Nuclear Electrometallurgically Treat Driver
Receptor Fuel at SRS*"© Spent Nuclear Fuel at ANL-W

Population Within 80 Kilometers (50 Miles) in the Year 2010

Collective dose (person-rem per year) 0.020 0.0030

Excess latent cancer fatalities (per year) 0.000010 1.5x10°

Project total excess latent cancer fatalities’ 0.000010 8.3x10°
M aximally Exposed Offsite Individual

Dose (millirem per year) ¢ 0.00051 0.00038

Percent of annual background radiation © 0.00017 0.00011

Latent cancer fatality risk (per year) 2.6 x 10" 1.9x 10"

Project total lifetime cancer fatality risk ' 2.6 x 10" 1.0x10°
Average Individual Within 80 Kilometers (50 Miles)

Dose (millirem per year) ¢ 0.000024 0.000012

Latent cancer fatality risk (per year) 1.2x10™ 6.2 x 10

Project total lifetime cancer fatality risk | 1.2x10™M" 3.5x 10"

)

Includes dose from air emissions and liquid effluent over the six-month processing duration.

Doses to the population and the maximally exposed offsite individual from liquid effluent are 0.00068 person-rem and
0.00012 millirem, respectively.

Since PUREX operationswould last lessthan one year, the val ues of the project total dose and risk are equal to the corresponding
annual values.

Annua maximum dose during hormal operations.

The annual natural background radiation level at INEEL and at SRS is about 360 and 300 millirem, respectively, for the average
individual (see Tables3-8 and 3—-20); the popul ation within 80 kilometers (50 miles) in theyear 2010 would receive 86,500 person-
rem at INEEL and 254,000 person-rem at SRS.

Total calculated risk over nine years at ANL-W and six months at SRS.

Obtained by dividing the popul ation dose by the number of peopl e projected to livein the year 2010 within 80 kilometers (50 miles)
of ANL-W (240,338) and SRS F-Canyon (848,000).

o

o

a

@

a -
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As shown in this table, the expected radiation doses to the maximally exposed offsite individual and the
general public would be much smaller than thelimit of 10 millirem per year set by the EPA (40 CFR 61) and
DOE (DOE Order 5400.5).

Table4-29 summarizesworker popul ation doses. Occupational doseswereestimated by examiningthetype
and duration of various operations performed by SRS workers involved with the PUREX process. The
estimated annual total worker population dose would be 75 person-rem, with an average individual dose of
500 millirem per year for each of the 150 involved workers. If these estimateswere projected for six months
of PUREX activities, the project total worker population dose would be 38 person-rem, leading to arisk of
0.0151atent cancer fatalities. The estimated annual total worker popul ation doseto treat driver spent nuclear
fuel at ANL-W is 22 person-rem, asindicated in Section 4.4.4.1.

Table4-29 Annual and Project Total Radiological | mpactsto Workers From Operational
ActivitiesUnder Alternative 3

Receptor I mpacts

Worker 2 Operations at SRS Operations at ANL-W

Average worker dose (millirem per year) 250° 60

Average worker latent cancer fatality risk (project total) 0.00010° 0.00022 ©
Worker Population

Collective dose (person-rem per year) 38° 22

Excess |atent cancer fatalities (per year) 0.015° 0.0088

Project total dose (person-rem) 38°P 231°¢

Project total excess latent cancer fatalities 0.015° 0.092¢

2 Theregulatory doselimit for anindividual worker is5,000 millirem per year (10 CFR 835). However, the maximum annual dose
to aworker would be kept below the DOE Administrative Control Level of 2,000 millirem per year, as established for all DOE
activitiesin DOE Order N 441.1.

b Operations at SRS to treat blanket spent nuclear fuel at F-Canyon are performed over six months.

¢ Operationsat ANL-W to declad and clean blanket spent nuclear fuel and treat driver spent nuclear fuel are performed over nine
years plus one year for deactivation of processing facilities; see Section 4.4.1.

Sources: ANL 1999, DOE 2000.

As shown in Tables 4-28 and 4-29:

*  Theannual doseto the maximally exposed offsiteindividual at ANL-W would be 0.00038 millirem per
year, with an associated risk of developing a fatal cancer of 1.9 x 10° per year (or one chance in
5.3 hillion that the individual would develop afatal cancer per year of exposure).

» Thecollective doseto the population within 80 kilometers (50 miles) of the ANL-W facilitieswould be
0.0030 person-rem per year, with an associated 1.5 x 10°° latent cancer fatalities per year (or one chance
in 670,000 that the population would experience afatal cancer per year of exposure).

» The project total risk to the population within 80 kilometers (50 miles) of the ANL-W site would be
8.3 x 10 |atent cancer fatalities (or onechancein 120,000 that the exposed popul ation woul d experience
afatal cancer).

» Thecollective dose to ANL-W facility workers would be 22 person-rem per year, with an associated

0.0088 latent cancer fatalities per year (or one chance in 113 that the workers would experience afatal
cancer per year of operation).
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The project total dose to ANL-W facilities workers would be 231 person-rem, with an associated
0.092 latent cancer fatalities (or one chance in 11 that the exposed workers would experience a fatal
cancer).

The project total dose to the maximally exposed offsite individual at SRS from six-month PUREX
processing would be 0.00051 millirem, with an associated risk of developing afatal cancer of 2.6 x 10™%°
(or one chancein 3.8 hillion that the individual would develop afatal cancer).

The project total dose to the population within 80 kilometers (50 miles) of the F-Canyon would be
0.020 person-rem, with an associated 0.000010 | atent cancer fatalities (or one chancein 100,000 that the
exposed population would experience afatal cancer).

The project total dose to F-Canyon facility workers would be 38 person-rem, with an associated
0.015 latent cancer fatalities (or one chance in 67 that the exposed workers would experience a fatal

cancer).

These results indicate that no increase in the expected number of fatal cancers among the various affected
populations would result from the activities under this alternative.

Hazardous Chemical |mpacts

The hazardous chemical impacts to the public residing at the INEEL site boundary from the operational
activities at ANL-W under Alternative 3 would be similar to the impacts evaluated for Alternative 1
described in Section 4.3.4.1. The results indicate that no adverse toxic health or cancer effects would be
expected from exposure to hazardous chemicals released under this alternative. The existing baseline
chemical environment is presented in Section 3.2.10.2.

For SRS, both carcinogenic and noncarcinogenic health effects to the public were assessed from exposure
to hazardous chemicals; the results are summarized in Table 4-30.

Table 4-30 Hazardous Chemical Impactsto the Public From Operational Activitiesat SRS
Under Alternative 3

Annual Concentration Hazard Quotient Cancer Risk
Chemical (milligrams per cubic meter) (noncarcinogenic chemicals) (carcinogenic chemicals)

Benzene 1.4 x10° None 1.1x 108
Ethyl benzene 1.3x10° 1.3x10° None
Formal dehyde 1.3x10° None 1.6 x 10®
Hexane 1.4 x10° 7.1x10° None
Manganese 1.3x10° 0.025 None
Methyl ethyl ketone 25x10° 25x10° None
Methylene chloride 7.1x 107 None 3.3x10%
Naphthalene 1.3x10° 0.00042 None
Toluene 1.4 x10° 3.5x10° None
Vinyl acetate 1.3x10° 6.3 x 10° None
Hazard Index 0.025 Not applicable

The results indicate that no adverse toxic (noncarcinogenic) health effects or cancer potency are expected
from exposure to hazardous chemicalsreleased at SRS under thisalternative. See Appendix E, Section E.5,
for more details. The existing baseline chemical environment is presented in Section 3.3.10.2.
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45.4.2 Facility Accidents
Radiological Impacts

Potential radiological impacts to the public and a noninvolved onsite worker due to accidents during
operational activities associated with decladding, cleaning, and PUREX processing of blanket spent nuclear
fuel and electrometallurgical treatment of driver spent nuclear fuel are summarized and presented in this
section. The detailed analysis of facility accidents, with the associated assumptions, is presented in
Appendix F. Thedetailed analysisconsidered awide spectrum of potential accident scenarios, includingfire,
spills, criticality, earthquake, and aircraft crash. The aircraft crash and criticality events were determined
to have an occurrence frequency of less than 10~ per year, and consequence analyses for these two events
were not performed. Decladding and cleaning of blanket spent nuclear fuel would be performed in the Hot
Fuel Examination Facility; treatment of driver spent nuclear fuel would be performed in both the Hot Fuel
Examination Facility and the Fuel Conditioning Facility. Becausedriver spent nuclear fuel processingwould
takeplacein both of thesefacilities, the beyond-desi gn-basi searthquake event i sassessed for thedriver spent
nuclear fuel, taking into account the multifacility impacts of this event. Decladding and cleaning blanket
spent nuclear fuel would be performed only inthe Hot Fuel Examination Facility. Themultifacility impacts
of the beyond-design-basis earthquake are not rel evant to the blanket spent nuclear fuel. Therefore, only the
higher frequency design-basis earthquake event was analyzed for the blanket spent nuclear fuel. Table4-31
presents the frequencies and consequences of the postulated set of accidents at ANL-W to the maximally
exposed offsiteindividual, the offsite population residing within 80 kilometers (50 miles) of thefacility, and
anoninvolved worker located 100 meters (330 feet) to 230 meters (755 feet) from the facility.

Table4-31 Accident Freqguency and Consequences at ANL-W Under Alternative 3

Maximally Exposed Population Within
Offsite I ndividual 80 Kilometers (50 Miles) Noninvolved Worker
Latent Excess Latent
Frequency Cancer Dose Latent Cancer
(event per Dose Fatality (person- Cancer Dose Fatality
Accident year) (millirem) Risk # rem) Fatalities® | (millirem) Risk #
Driver Spent Nuclear Fuel
Salt powder spill 0.01 0.00046 2.3 x 101 0.000098 49x10°® 4.7 x 107 1.9x 10"
Salt transfer drop 1.0x 107 0.19 9.5x 10 0.022 0.000011 0.073 2.9x10%
E:Z‘”wra’“c waste 0.001 0059 | 30x10® | 00071 | 36x10° 0.22 8.8 x 10°
Cask drop 0.01 0.030 1.5x 108 0.0035 1.8 x10° 0.00084 3.4 x10%
Design-basis 0.008 12 6.0 x 10° 1.4 0.0007 4.7 1.9 % 10°
earthquake
Beyond-design-basis |, 50901 22,000 0.022 2,500 13 370 0.00015
earthquake
Blanket Spent Nuclear Fuel
Cask drop 0.01 0.0024 1.2 x10° 0.00028 1.4 %107 0.000049 2.0x 10
E:Z‘”wra’“c waste 0.001 0059 | 30x10® | 00071 | 36x10° 0.22 8.8 x 10°
Sodium fire© 0.008 5.9 3.0x10° 0.69 0.00035 0.054 2.2x10%

2 Increased likelihood of alatent cancer fataity.
® | ncreased number of latent cancer fatalities.
¢ The frequency for this accident is the frequency for the facility design-basis earthquake initiating cell fire.
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The dose to the maximally exposed offsite individual was calculated for the 95™ percentile meteorol ogical
conditions. The doses to the population and the noninvolved worker were calculated using 50" percentile
meteorological conditions. DOE did not quantitatively estimate the involved worker dose due to accidents
(seethediscussion on theinvolved worker in Section 4.2.4.2). The accident risksfor the samereceptorsare
summarized in Table 4-32.

Table4-32 Annual Cancer Risks Dueto Accidentsat ANL-W Under Alternative 3

Maximally Exposed Population Within Noninvolved
Accident Offsite Individual @ 80 Kilometers (50 Miles) P Worker 2
Driver Spent Nuclear Fuel
Salt powder spill 2.3 x 10" 49 %107 1.9x 10"
Salt transfer drop 9.5x 10 1.1x 10" 29 x 10
Transuranic waste fire 3.0x 10" 3.6 x10° 8.8 x 10™
Cask drop 1.5x 101 1.7 x 10% 3.4 x10%
Design-basis earthquake 4.8 x10°® 5.6 x 10°® 1.5x10%
Beyond-design-basis earthquake 2.2x107 0.000013 1.5x10°
Blanket Spent Nuclear Fuel
Cask drop 1.2 x 10" 1.4 x10° 2.0x 10"
Transuranic waste fire 3.0x 10" 3.6 x10° 8.8 x 10™
Sodium fire 2.4 x10*® 2.8 x10° 1.7x10%

@ Increased likelihood of alatent cancer fataity.
® Increased number of latent cancer fatalities.

For accidents at ANL-W, the highest risk of a latent cancer fatality to the maximally exposed offsite
individual and to a noninvolved worker would be 2.2 x 107 per year (or one chancein 4.5 million that the
individual would develop afatal cancer per year of operation) and 1.5 x 10® per year (or one chancein 66.7
million that the individual would develop afatal cancer per year of operation), respectively. Theincreased
number of latent cancer fatalitiesin the surrounding population would be 0.000013 per year (or one chance
in 76,920 that the population would experience afatal cancer per year of operation).

The potential radiological impacts to the public and a noninvolved onsite worker due to accidents during
PUREX operational activitiesat SRSaresummarized below. Thedetailed analysisof facility accidents, with
the associated assumptions, is presented in Appendix F. Table 4-33 presents the frequencies and
conseguences of the postulated set of accidents to the maximally exposed offsite individual, the offsite
population residing within 80 kilometers (50 miles) of the facility, and a noninvolved worker located
100 meters (330 feet) to 350 meters (1150 feet) from thefacility. The 350-meter (1150-foot) distance leads
to a higher dose to the noninvolved worker for the scenarios with elevated rel eases.

The dose to the maximally exposed offsite individual was calculated for the 95 percentile meteorol ogical
conditions. The doses to the population and the noninvolved worker were calculated using 50™ percentile
meteorological conditions. DOE did not quantitatively estimate the facility worker population dose due to
accidents. The accident risks for the same receptors are summarized in Table 4-34.
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Table4-33 Accident Frequency and Consequences at SRS Under Alternative 3
Maximally Exposed Population Within
Offsite I ndividual 80 Kilometers (50 Miles) Noninvolved Worker
Latent Excess Latent
Frequency Cancer Dose Latent Cancer
(event per Dose Fatality (person- Cancer Dose Fatality
Accident year) (millirem) Risk @ rem) Fatalities® | (millirem) Risk #
Fire (F-Canyon) 0.000061 610 0.00031 5500 2.8 2300 0.00092
Explosion (FB-Line) 0.00010 6.5 3.3x10° 53 0.027 19 7.6 x 10°
Design-basis
earthquake (F-Canyon) 0.00013 1100 0.00055 2100 11 12000 0.0048
Design-basis
earthquake (FB-Line) 0.00013 58 0.000029 120 0.06 900 0.00036
Criticality 0.00010 11 5.5 x 10° 59 0.030 37 0.000015
& Increased likelihood of alatent cancer fatality.
® Increased number of latent cancer fatalities.
Table4-34 Annual Cancer Risks Dueto Accidentsat SRS Under Alternative 3
Maximally Exposed Population Within Noninvolved
Accident Offsite Individual 2 80 Kilometers (50 Miles) ° Worker 2
Fire (F-Canyon) 1.9x 108 0.00017 5.6 x 10°®
Explosion (FB-Line) 3.3x10% 2.7x10° 7.6 x 10
Design-basis earthquake (F-Canyon) 7.2x10% 0.00014 6.2x 107
Design-basis explosion (FB-Line) 3.8x10° 7.8 x10° 4.7 x 10°®
Criticality 5.5 x 10 3.0x 10° 1.5x 10°

& Increased likelihood of alatent cancer fatality.
® Increased number of latent cancer fatalities.

For accidents at SRS, the highest risk of alatent cancer fatality to the maximally exposed offsiteindividual
and to anoninvolved worker would be 7.2 x 10 per year (or one chancein 13.9 million that the individual
would develop afatal cancer per year of operation) and 6.2 x 107 per year (or one chancein 1.6 million that
the individual would develop afatal cancer per year of operation), respectively. Theincreased number of
latent cancer fatalitiesin the surrounding popul ation would be 0.00017 per year (or one chancein 5,880 that
the population would experience afatal cancer per year of operation).

Hazardous Chemical |mpacts

Nonradiological impacts are evaluated in terms of comparison to ERPG. ERPG values are estimates of
airborne concentration threshol ds above which one can reasonably anticipate observing adverse effects (see
Appendix F, Section F.3.1.2, for details).

The hazardous chemical impacts of potential facility accidents at ANL-W associated with the treatment of
driver spent nuclear fuel using electrometallurgical treatment are summarized in Table 4—35.
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Table 4-35 Hazardous Chemical Impacts Dueto Accidents at ANL-W Under Alternative 3

Frequency
Accident (event per year) Receptor Exposure

Uranium handling accident 0.01 Noninvolved worker Uranium: lessthan ERPG-1
Maximally exposed offsite individual Uranium: lessthan ERPG-1

Design-basis earthquake 0.0002 Noninvolved worker Uranium: lessthan ERPG-1
Maximally exposed offsite individual Uranium: lessthan ERPG-1

Sodium fire 0.008 Noninvolved worker Sodium:  lessthan ERPG-1
Maximally exposed offsite individual Sodium:  lessthan ERPG-1

Uranium fire 0.00001 Noninvolved worker Uranium: lessthan ERPG-1
Maximally exposed offsite individual Uranium: lessthan ERPG-1

Beyond-design-basis 0.00001 Noninvolved worker Cadmium: lessthan ERPG-1
earthquake Uranium: lessthan ERPG-1
Maximally exposed offsite individual Cadmium: less than ERPG-1

Uranium: lessthan ERPG-1

ERPG = Emergency Response Planning Guideline.

The SRS Spent Nuclear Fuel Management Final EIS (DOE 2000) analyzed the consequences of three
chemical spillsinvolving hazardous chemicals in the F-Area: (1) the loss of 50 percent sodium hydroxide
containment from a skid-mounted 1,000-gallon dumpster; (2) theloss of 50 percent nitric acid containment
from a skid-mounted 1,000-gallon dumpster; and (3) theloss of 30 percent sodium nitrite containment from
a skid-mounted 1,000-gallon dumpster and an adjacent 1,600-gallon holdup tank. These analyses are
summarized in the Table 436, and are considered representative of wet storage accidents at SRS.

Table 4-36 Hazardous Chemical Impacts Dueto Accidentsat SRS Under Alternative 3

Frequency
Accident (Event Per Year) Receptor Exposure
Wet storage, container rupture 0.005 Noninvolved worker Sodium hydroxide: lessthan Permissible
Exposure Limit-Time Weighted Average
Wet storage, container rupture 0.005 Noninvolved worker Nitric acid: lessthan Permissible
Exposure Limit-Time Weighted Average
Maximally exposed Nitric acid: lessthan Permissible
offsiteindividual Exposure Limit-Time Weighted Average
Wet storage, container rupture 0.006 Noninvolved worker Sodium nitrite: lessthan Permissible
Exposure Limit-Time Weighted Average

Permissible Exposure Limit-Time Weighted Average is used for chemicals having no ERPG values. Itisconsidered to belessthan
ERPG-1.
Source: DOE 2000.

455 Environmental Justice

Asdiscussed in Appendix H, Executive Order 12898 directs Federal agenciesto address disproportionately
high and adverse health or environmental effects of aternatives on minority or low-income populations.

Analyses of normal operations and accident conditions presented in Section 4.3.4 show the risk of latent

cancer fatalitiesto the public residing within 80 kilometers (50 miles) of the electrometallurgical treatment
and decladding and cleaning processing facilities at ANL-W and the PUREX processing facility at SRS to
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| be much lower than 1. Therefore, radiological and nonradiological risks posed by implementation of this
| alternative would not result in disproportionately high and adverse consegquences to any particular group
| within the genera population, including minority or low-income populations.

456 Waste Management
ANL-W

Thisalternativewoul d generate processwastefromtreatment operations, other associated processwastefrom
normal support operations, and deactivation waste following the conclusion of operations. Process waste
would include fuel assembly hardware and high-level radioactive metallic and ceramic waste. Other
associated process waste would include operational waste such as failed equipment, rags, packaging
materials, and other miscellaneous items. Deactivation waste would include the disposal of process
equipment and other materials. All of these materials would be categorized according to existing DOE
Orders and ANL-W waste management procedures. The anticipated categorization of these waste types
generated at ANL-W and their expected interim storage and final disposal locations are given in Table 4-9
| (seeSection 4.2.6). The quantities of various waste forms generated as aresult of Alternative 3 at ANL-W
| areprovidedin Table 4-37.

| Estimates of the total amount of other associated process waste that would be generated are based on an

| evaluation of waste forecasts from ANL-W that accounted only for the fraction of total ANL-W waste that

| would be attributable to the treatment of sodium-bonded spent nuclear fuel. The valuesin Table 4-37 are
for disposal and account for volume reduction. It is anticipated that a large fraction of the low-level
radioactive waste generated asaresult of Alternative 3 could be volume-reduced at the Waste Experimental
Reduction Facility at INEEL, prior to disposal at the INEEL Subsurface Disposal Area at the Radioactive
Waste Management Complex.

I Table4-37 Amounts of Waste Generated at ANL-W Under Alternative 32

Waste Quantities
Waste Stream Volume (cubic meters) | Mass (kilograms)

Direct Process Waste

Fuel assembly hardware (low-level radioactive waste) 375 13,100

High-level radioactive ceramic waste 16.3 (26 canisters) ® 24,400

High-level radioactive metallic waste 1.3 (2 canisters) ® 2,500

Spent nuclear fuel 0 0
Other Associated Process Waste

High-level radioactive waste 0.4 (1 canister) © 220

Low-level radioactive waste © 555 113,000

Transuranic waste 9.1 3,800

Mixed waste 275 14,800

Sanitary waste 4,960 1.72x10°
Deactivation Waste

Low-level radioactive waste © 178 60,000

Transuranic waste 16 853

Mixed waste 5.1 3,400

These waste generation estimates are through the year 2015. Thisisthe assumed date that these materials might be sent to the
repository. Treatment, high-level radioactive waste processing, deactivation, and interim storage woul d be accomplished during

this time period.
Standardized canisters.

The volumes listed represent final disposal volumes following volume reduction at the Waste Experimental Reduction Facility

at INEEL.
Source: ANL 1999.
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The waste values in Table 4-37 are total quantities that would be produced as a result of Alternative 3
operations at ANL-W. They are not incremental increases over the volumes provided in Table 4-10 that
would result from the No Action Alternative. In Alternative 3, the driver spent nuclear fuel would be
transformed into high-level radioactive waste forms (ceramic and metallic) at ANL-W for disposal in the
repository, and in this conversion process, the total volume of material to be disposed of in the repository
would be reduced from direct disposal values. The blanket spent nuclear fuel would be cleaned and declad
and sent to SRS for PUREX processing. The high-level radioactive waste that would be generated from
PUREX processing at SRSis presented in Table 4-39.

Direct Process Waste

For thisalternative, fuel hardwarewould beremoved fromthefuel elementsinthe Fuel Conditioning Facility
air cell and disposed of as low-level radioactive waste. These components are primarily stainless steel
materialsthat contain short-lived radionuclides. Thiswaste stream has been produced at ANL-W for many
years and would be handled, as in the past, according to DOE Orders and ANL-W waste management
procedures. In addition, the blanket spent nuclear fuel cladding isincluded in the fuel hardware stream.

Under this alternative, metallic and ceramic high-level radioactive waste would be aprimary product of the
electrometallurgical treatment of driver spent nuclear fuel. The salt removed fromthe electrorefinerswould
contain the majority of fission products and transuranics from the spent nuclear fuel. This removed salt
would be packaged and transferred to the Hot Fuel Examination Facility for processing into ceramic waste.
The metallic wasteform would consist primarily of stainlesssteel cladding hulls containing the noble metal
fission products. The hullswould be removed from the el ectrorefiner and packaged for shipment to the Hot
Fuel Examination Facility for processing into the metallic wasteform. Both the ceramic and metallic waste
would be categorized as high-level radioactive waste. The volumes of waste forms provided in Table 4-37
are for the standardized canisters required for disposal of these materials.

The metallic and ceramic high-level radioactive waste that would be generated as a result of
electrometallurgical treatment of driver spent nuclear fuel under this alternative and the driver and blanket
spent nuclear fuel generated during the demonstration project at ANL-W would be stored temporarily at the
Radioactive Scrap and Waste Facility at ANL-W to alow retrieval for future disposal. The Radioactive
Scrap and Waste Facility was designed and constructed for temporary storage of this type of waste.
Shielding would be provided by a combination of (1) steel storage liners which would store the waste, and
(2) the soil surrounding the liners. When a geologic repository is available, the waste cans containing the
metallic and ceramic high-level radioactivewastewoul d beremoved from storage, shippedtotheINEEL Dry
Transfer Facility, and prepared for shipment to the repository.

Other Associated Process High-Level Radioactive Waste

High-level radioactive waste could be generated as a result of blanket spent nuclear fuel processing at
ANL-W. Thiswould result from activities in the Hot Fuel Examination Facility. Material in this waste
stream would consist of the absorbent used in the off-gas system which has collected the volatile
radionuclides released from the spent nuclear fuel when heated.

The volume of high-level radioactive waste that would be generated is expected to be less than the amount
needed to fill asingle high-level radioactive waste canister. Conservatively the volume of asingle canister,
0.4 cubic meters, has been used for the volume of high-level radioactive waste generated.
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Other Associated Process Low-Level Radioactive Waste

L ow-level radioactive waste would be generated asaresult of decladding and cleaning blanket spent nucl ear
fuel and treatment of driver spent nuclear fuel at ANL-W. This would result from activities in the Fuel
Conditioning Facility and the Hot Fuel Examination Facility at ANL-W (e.g., equipment decontamination
and repair), aswell asin other facilitiesat ANL-W (e.g., analytical laboratory activities). Material in this
waste stream has been generated and routinely handled at ANL-W for many years.

Thevolume of low-level radioactivewaste resulting from decladding and cleaning blanket spent nuclear fuel
and electrometallurgical treatment of driver spent nuclear fuel at ANL-W that would require disposal (after
volume reduction) would be approximately 50 cubic meters (1,766 cubic feet) per year. This represents
approximately 1 percent of the total annual volume of low-level radioactive waste currently being disposed
of at the INEEL Subsurface Disposal Areaat the Radioactive Waste Management Complex, and thetotal of
555 cubic meters (19,600 cubic feet) represents approximately 0.5 percent of the total Radioactive Waste
Management Complex disposal inventory.

Other Associated Process Transuranic Waste

Transuranic waste would be generated by Alternative 3 from decontamination activities for repair and
maintenance of items, and miscellaneouswork associated with processing the sodium-bonded spent nucl ear
fuel. Transuranic wastewould be generated primarily from activities conducted in gloveboxesand hot cells
at ANL-W.

All of the transuranic waste generated would be packaged and certified in accordance with Waste I solation
Pilot Plant Acceptance Criteriaprior to transport to the Waste Isolation Pilot Plant facility. Thetransuranic
waste that would be generated would amount to approximately 1 cubic meter (35 cubic feet) per year, which
islessthan 0.002 percent of the volume of transuranic waste in retrievabl e storage at the Radioactive Waste
Management Complex at INEEL . Thetotal volume of transuranic wasteis9.1 cubic meters (321 cubic feet),
whichislessthan 0.005 percent of the estimated total volume of transuranic waste to be placed at the Waste
Isolation Pilot Plant.

Other Associated Process Mixed Waste

Mixed waste would be generated primarily from the disposal of any cadmium-contaminated equipment or
cleanup material and the analysisof cadmium samples. Mixed wastewould be handled accordingto ANL-W
proceduresthat require limited accumulation at the point of generation. Interim storage of thiswaste would
be accomplished at the Radioactive Scrap and Waste Facility prior to eventual disposal. The Radioactive
Scrap and Waste Facility is a permitted mixed waste storage facility for these materials. The mixed waste
streams that contribute to the overall mixed waste generated by electrometallurgical treatment have been
identified in the INEEL Site Treatment Plan (DOE 1995b).

Deactivation Waste

A variety of waste would be generated as part of deactivation activities associated with decladding and
cleaning blanket spent nuclear fuel and the treatment of driver spent nuclear fuel at ANL-W. Thiswould
include process equipment and process material, such as electrorefiner cadmium from electrometallurgical
treatment of driver spent nuclear fuel. Generated waste categories would include low-level radioactive
waste, transuranic waste, and mixed waste. Thiswaste would be categorized and disposed of according to
DOE Orders and ANL-W radioactive waste management procedures, as described above for each waste
category.
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The largest volume of deactivation waste would be low-level radioactive waste generated as a result of
equipment dismantling and disposal. Components of electrometallurgical treatment of the driver spent
nuclear fuel that would require disposition include two el ectrorefiners, two hot i sostatic presses, and two V-
mixers, as well as other components such as the grinder/crusher. Decontamination of these components
would generate additional mixed, transuranic, and low-level radioactive waste that would require
management. The deactivation waste volume is generated over two years. The total deactivation waste
would represent an additional 30 percent over the total associated process waste (excluding sanitary waste)
requiring disposal.

SRS

The PUREX process at SRS would generate process waste from treatment operations and other associated
process waste from support operations. Process waste would include high-level radioactive waste. Other
associated process waste would include operational waste such as failed equipment, rags, packaging
materials, and other miscellaneousitems. Theassociated processwasteincludeslow-level radioactivewaste,
transuranic waste, and mixed waste. All of the waste streams would be categorized according to existing
DOE Orders and SRS waste management procedures. The anticipated categorization of the waste typesand
their expected interim storage and final disposal locations are given in Table 4-38.

Table4-38 Waste Material Categoriesat SRS and Interim and Final L ocations

Waste Stream | Category | Interim Storage Location | Final Disposal Location
Process Waste
Liquid waste form High-level Initia storagein the high-level radioactive | Geologic repository
radioactive waste | waste Tank Farm followed by post-process
storage at the Defense Waste Processing
Fecility.
Other Associated Process Waste
Less than 100 nanocuries Low-level None Low-activity waste vaults
per gram transuranic waste | radioactive waste
Greater than 100 Transuranic Transuranic waste storage pads Woaste |solation Pilot
nanocuries per gram waste Plant
transuranic waste
Contaminated Mixed waste Mixed waste storage buildings Offsite

Estimates of the amounts of waste that would be generated as aresult of the PUREX processing at SRS are
provided in Table 4-39. These values are based on an evaluation of waste forecasts that account only for
the fraction of total waste that would be attributable to processing the blanket spent nuclear fuel pins.

Asindicated in the following waste type discussions, the amounts of waste associated with this aternative
are relatively small compared to onsite and offsite management capacities.

Direct Process Waste

During the PUREX process, liquid high-level radioactive waste would be produced (along with plutonium metal
and uranium solution). The liquid waste would be processed in the Defense Waste Processing Facility to yied
vitrified high-level radioactive waste (borosilicate glass) and saltstone. This high-level radioactive waste would
betemporarily stored at the Defense Waste Processing Facility pending ultimate disposal in ageol ogic repository.
The sdtstone is a cement form low-level radioactive waste that is generated or a by-product of SRS tank farm
operations. The sdtstone would be disposed of on site in the Z-Area Saltstone Vaults. The volume of this
saltstone would be about 0.12 percent of the 1.11 million cubic meters (39.2 million cubic feet) Storage capacity
of the vaullts.
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Table4-39 Amounts of Waste Generated at SRS Under Alternative 3

Waste Stream | Waste Quantities (cubic meters) #

Direct Process Waste

Liquid high-level radioactive waste 510

Solid high-level radioactive waste ¢ 5.6 (9 canisters) ®

Sdltstone © 1,290
Other Associated Process Waste

Low-level radioactive waste 900 ¢

Transuranic waste 90

Mixed waste 6.9

& These values are estimated based on the heavy metal mass ratio of similar materials processed at SRS (20 metric tons of heavy
metal) and provided in DOE 2000.

b Standardized high-level radioactive waste (Defense Waste Processing Facility) canisters.

¢ These waste forms result from processing the liquid high-level radioactive waste.

4 Final disposal volume following avolume reduction (a reduction factor of 4 was assumed).

Other Associated Process Low-Level Radioactive Waste

Low-level radioactive waste would be generated during the PUREX process. The volume of low-level
radioactive waste resulting from this alternative (after volume reduction) would be about 3 percent of the
total 30,500-cubic meter (1.08 million-cubic foot) disposal capacity of the low-activity waste vaults.

Other Associated Process Transuranic Waste

The volume of transuranic waste that would be generated during the PUREX process would be only about
0.05 percent of the current 168,500-cubic meter (5.95 million-cubic foot) limit for the Waste I solation Pilot
Plant (DOE 1997).

Other Associated Process Mixed Waste

Mixed waste that would be generated during the PUREX process would be temporarily stored on sitein the
Mixed Waste Storage Buildings prior to eventual offsitedisposal. Thevolume of thiswaste would be about
0.36 percent of the 1,900-cubic meter (67,100-cubic foot) storage capacity of these storage buildings.

46 ALTERNATIVE 4: MELT AND DILUTE BLANKET FUEL AND ELECTROMETALLURGICALLY TREAT
DRIVER FUEL AT ANL-W

Under this alternative, the sodium-bonded blanket spent nuclear fuel would be cleaned to remove metallic
sodium and then treated using the melt and dilute process at ANL-W. The melt and dilute product from
treatment of thisfuel would be stored at the Radi oactive Scrap and Waste Facility pending repackaging and
transportation for disposal in a geologic repository. The removed sodium would be stabilized using an
oxidation/carbonation process (ANL 1999). The sodium-bonded driver spent nuclear fuel would betreated
at ANL-W using the electrometallurgical treatment process. The process stepsfor the el ectrometallurgical
treatment of driver spent nuclear fuel would be similar to those described earlier in Section 4.3 and in
Appendix C. The treatment of driver spent nuclear fuel using the electrometallurgical process could start
as early as 2000 and could be completed by 2006 to 2007. The preparation of blanket spent nuclear fuel
could start in 2003, and subsequent melt and dilute treatment at ANL-W could start in 2005 and could be
completed by 2012. In addition, a full year of operations would be needed to deactivate the processing
equipment and establish an industrially safe configuration.
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46.1 Air Quality
Nonradiological Gaseous Emissions

It isexpected that criteriaand hazardous air pollutants released from operational activitiesat ANL-W under
this alternative would be the same as for Alternative 1, as described in Section 4.3.1 (see also Appendix E,
Section E.5.3.1, for more detail). Baseline air quality concentrations are presented in Section 3.2.3.1.

Radiological Gaseous Emissions

Cleaning blanket spent nuclear fuel and electrometallurgically treating driver spent nuclear fuel would
rel ease gaseous fission products to the argon cell environment. Krypton-85 and elemental tritium are the
most prevalent radioactive gaseous fission products that would be rel eased to the environment. Thetritium
released into the cell would not be oxidized dueto avery low presence of oxygen and humidity in the argon
cell. Theargon cell aso contains an equilibrium concentration of other radionuclideisotopes. Appendix E,
Section E.4.1, providesalist of variousisotopesthat are present in the argon cell in nanocuries (10° curies)
and are released to the atmosphere through the facility stack, along with krypton-85 and elemental tritium.
The maximum annual release of radioactive gaseous emissions would occur when electrometallurgical
treatment processing of driver spent nuclear fuel is performed simultaneously with cutting blanket spent
nuclear fuel for sodium removal prior to the melt and dilute process. This simultaneous operation would
occur over athree-year period during the estimated 10 years of operation starting in 2003. Appendix E,
Section E.4.2, provides details on releases during the processing period at ANL-W. Based on an annual
blanket spent nuclear fuel processing (e.g., chopping and cleaning) throughput of 10 metric tons of heavy
metal and electrometallurgical treatment processing of about 0.6 metric tons of heavy metal of driver spent
nuclear fuel elements, about 809 curies of elemental tritium and 11,860 curies of gaseous krypton-85 could
be released annually to the atmosphere (see Appendix E, Section E.4.2). Theradiological exposuresto the
public and workers from radioactive emissions are presented in Section 4.6.4.

4.6.2 Water Resources
Surface Water

No surface water is used at ANL-W. Flood waters from the Big Lost River would not be expected to reach
the facilitiesat ANL-W, as shown in Figure 3-3.

Nonradiological Liquid Effluent

Thereareno dischargesto the surfacewatersat ANL-W, except for discharges of nonhazardousliquid waste
to the sewage pond and to the industrial waste pond. Big Lost River, Little Lost River, and Birch Creek
would not be impacted by activities associated with electrometallurgical and melt and dilute treatment
processes. Current operating and monitoring practices would continue for stormwater and liquid effluent
discharges associated with facilities at ANL-W (see Section 4.2.2).

During fuel treatment and associated activities, some hazardous materials may be used inside buildings. To
prevent potential releases to surface or subsurface waters resulting from spills of hazardous materials used
in buildings, these facilities are designed, constructed, and maintained to contain these materials. Double-
contained pipes, |leak detection, and secondary containment of tanks are some of the features used to prevent
hazardous material releases to the environment. Following existing written procedures, spill containment
and cleanup equipment is present in areas where hazardous materials are stored or used (DOE 1996b).
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Radiological Liquid Effluent

No radiological liquid effluent generated by electrometallurgical and melt and dilute treatment process
operations would be discharged to surface water.

Groundwater

Under thisalternativeat ANL-W, therewould belittle changein groundwater consumption for domestic use
since there is little change expected in the number of workers. Water consumption for the
electrometallurgical and melt and dilute treatment process operations would not impact the current water
usage at ANL-W. The current water usage at ANL-W is 188 million liters (49.6 million gallons) per year.

Nonradiological Liquid Effluent

No nonradiological liquid effluent generated by electrometallurgical and melt and dilute treatment process
operations would be discharged to groundwater.

Radiological Liquid Effluent

No radiological liquid effluent generated by electrometallurgical and melt and dilute treatment process
operations would be discharged to groundwater.

4.6.3 Socioeconomics

Under this alternative, the existing facilities at ANL-W would remain operational. No new employment or
in-migration of workers would be required. Thus, there would be no additional impacts on the
socioeconomic conditionsin the region around ANL-W and INEEL.

4.6.4 Publicand Occupational Health and Safety

The assessments of potential incremental radiological and chemical impacts associated with thisalternative
are presented in this section. Summaries of radiological impacts from normal operations are presented in
Tables 440 and 441 for the public and workers, respectively. The radiological impacts from a spectrum
of hypothetical accident scenarios are provided in Tables 4-42 and 4-43. The impacts from hazardous
chemical releases during accident conditions are presented in Table 4-44. Background information on the
effects of radiation on human health and safety is presented in Appendix E, Section E.2.

4.6.4.1 Normal Operations
Radiological Impacts

Under this alternative, radioactive releases would occur during sodium-bonded blanket spent nuclear fuel
cleaning and driver spent nuclear fuel chopping and electrorefining. All of these activities are performed
intheargon cell. Appendix E, Sections E.3, E.4.1, and E.4.2, details the method and assumptions used for
calculating the impacts of normal operational radiological releases on the public health and safety. The
maximum annual dose to the public would result when both blanket and driver spent nuclear fuel would be
treated simultaneously under this alternative. Appendix E, Section E.4.2, provides details on the treatment
process duration and throughputs for each fuel type.

Calculated maximum annual and project total radiological impacts to the public are given in Table 4-40.
The impacts are calculated for two types of receptors: the general public living within 80 kilometers
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(50 miles) of ANL-W in theyear 2010, and a maximally exposed offsiteindividual (a member of the public
assumed to beresiding at the INEEL site boundary and receiving the maximum dose). Primary contributors
to doses to members of the public are releases of tritium gas (about 1 percent of which was conservatively
assumed to be in oxidized form) and krypton-85, which together contribute over 99.9 percent of the total
calculated doses. To put the operational impacts into perspective, comparisons with impacts from natural
background radiation also areincluded in the table. Asshown in thistable, the expected radiation dosesto
the maximally exposed offsite individual and the general public are much smaller than the limit of 10
millirem per year set by the EPA (40 CFR 61) and DOE (DOE Order 5400.5).

Table4-40 Annual and Project Total Radiological Impactsto the Public From Operational
ActivitiesUnder Alternative 4

Electrometallurgically Clean and Melt
Treat Driver Spent and Dilute Blanket
Receptor Nuclear Fuel Spent Nuclear Fuel Total

Population Within 80 Kilometers (50 Miles) in the Year 2010

Collective dose (person-rem per year) 2 0.0027 0.00028 0.0030

Excess latent cancer fatalities (per year) 1.4 x10° 1.4 x 107 1.5x 10%

Project total excess latent cancer fatalities® 8.0 x 10°® 3.4x 107 8.3 x 10
Maximally Exposed Offsite Individual

Dose (millirem per year) @ 0.00033 0.000048 0.00038

Percent of annual background radiation © 0.000092 0.000013 0.00011

Latent cancer fatality risk (per year) 1.7 x 101 24 x 101 1.9 x 101

Project total lifetime cancer fatality risk ° 9.4 x 100 58 x 10" 1.0 x 10°
Average I ndividual Within 80 Kilometers (50 Miles)

Dose (millirem per year) ¢ 0.000011 1.2 x10°% 0.000012

Latent cancer fatality risk (per year) 5.6 x 10 58x10% 6.2 x 1012

Project total lifetime cancer fatality risk ° 3.3x 10 1.4 x 10" 35x 10"

& Annua maximum dose during normal operations.

b Total calculated risk over 13 years. Majority of the doseisaresult of 9 years of operation, electrometallurgically treating driver
spent nuclear fuel, and cleaning of blanket spent nuclear fuel. Limited offsite consequencesare associated with themelt and dilute
processing of cleaned spent nuclear fuel.

¢ The annua natural background radiation level at INEEL is about 360 millirem for the average individual (see Table 3-8); the
popul ation within 80 kilometers (50 miles) in the year 2010 would receive 86,500 person-rem.

4 Obtained by dividing the population dose by the number of people projected to live within 80 kilometers (50 miles) of ANL-W
in the year 2010 (240,338).

Table4-41 summarizesworker population doses. Occupational doseswereestimated by examiningthetype
and duration of various operations performed by ANL-W workers involved with sodium-bonded spent
nuclear fuel electrometallurgical and melt and dilute treatment processes. It was concluded that the average
worker dose would not be different from what currently is being experienced. The estimated annual
collective worker dose would be 22 person-rem, with an average individual dose of 60 millirem per year for
each of the 346 involved workers. If these estimates were extended over the 13 years of treatment activities,
and the dose (33 person-rem) from one year of deactivation activities was incorporated, the project total
worker population dose would be 319 person-rem, leading to arisk of 0.13 latent cancer fatalities.
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Table4-41 Annual and Project Total Radiological | mpactsto Workers From Operational
ActivitiesUnder Alternative 4

Receptor | I mpacts

Worker 2

Average worker dose (millirem per year) 60

Average worker latent cancer fatality risk (project total over 13 years) 0.00031
Worker Population

Collective dose (person-rem per year) ° 22

Excess latent cancer fatalities (per year) 0.0088

Project total dose (person-rem) 319

Project excess total latent cancer fatalities 0.13

& Theregulatory doselimit for anindividual worker is5,000 millirem per year (10 CFR 835). However, the maximum annual dose
to an involved worker would be kept below the DOE Administrative Control Level of 2,000 millirem per year, as established for
al DOE activitiesin DOE Order N 441.1.

® The worker dose during one year of facility deactivation would be 33 person-rem.

Source: ANL 1999.

As shown in Tables 4-40 and 4-41:

» Theannual dose to the maximally exposed offsite individual would be 0.00038 millirem per year, with
an associated risk of developing afatal cancer of 1.9 x 10" per year (or one chancein 5.3 billion that the
individual would develop afatal cancer per year of exposure).

» The collective dose to the population within 80 kilometers (50 miles) of the ANL-W facilitieswould be
0.0030 person-rem per year, with an associated 1.5 x 10° latent cancer fatalities per year (or one chance
in 670,000 that the population would experience afatal cancer per year of exposure).

» The project total risk to the population within 80 kilometers (50 miles) of the ANL-W facilities would
be 8.3 x 10° latent cancer fatalities (or one chance in 120,000 that the exposed population would
experience afatal cancer).

» Thecollective doseto facility workerswould be 22 person-rem per year, with an associated 0.0088 | atent
cancer fatalities per year (or one chance in 113 that the workers would experience afatal cancer per year
of operation).

» Theproject total doseto facility workerswould be 319 person-rem, with an associated 0.13 latent cancer
fatalities (or one chance in eight that the exposed workers would experience a fatal cancer).

These results indicate that no increase in the expected number of fatal cancers among the various affected
populations would result from the activities under this alternative.

Hazardous Chemical |mpacts

The hazardous chemical impacts to the public residing at the INEEL site boundary from the operational
activities at ANL-W under Alternative 4 would be similar to the impacts evaluated for Alternative 1, as
described in Section 4.3.4.1. The results indicate that no adverse toxic health or cancer effects would be
expected from exposure to hazardous chemicals released under this alternative. The existing chemical
environment is presented in Section 3.2.10.2.
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4.6.4.2 Facility Accidents
Radiological Impacts

Potential radiological impacts to the public and a noninvolved onsite worker due to accidents during
operational activities associated with cleaning (sodium removal) blanket spent nuclear fuel for melt and
dilute processing and treating driver spent nuclear fuel using el ectrometallurgical treatment are summarized
and presented in this section. The detailed analysis of facility accidents, with their associated assumptions,
is presented in Appendix F. The detailed analysis considered a wide spectrum of potential accident
scenarios, including fire, spills, criticality, earthquake, and aircraft crash. The aircraft crash and criticality
eventswere determined to have an occurrencefrequency of lessthan 10~ per year and consequence analyses
for these two events were not performed. Processing of blanket spent nuclear fuel would be performed in
the Hot Fuel Examination Facility; treatment of driver spent nuclear fuel would be performedin boththeHot
Fuel Examination Facility and the Fuel Conditioning Facility. Because driver spent nuclear fuel processing
would take place in both of these facilities, the beyond-design-basis earthquake event is assessed for the
driver spent nuclear fuel, taking into account the multifacility impacts of this event, and releases from both
the Hot Fuel Examination Facility and the Fuel Conditioning Facility from the single earthquake event. The
melt and dilute processing of blanket spent nuclear fuel would be performed only in the Hot Fuel
Examination Facility. Melt and dilute processing of the fuel could result in a greater number of accidents
to be considered (waste processing-related events) in the assessment of accidents involving blanket spent
nuclear fuel at ANL-W than declad and clean operations. The multifacility impacts of the beyond-design-
basis earthquake are not relevant to the blanket spent nuclear fuel melt and dilute processing which occurs
in only one facility. Therefore, only the higher frequency design-basis earthquake event was analyzed.
Table 442 presents the frequencies and consequences of the postulated set of accidents to the maximally
exposed offsiteindividual, the offsite population residing within 80 kilometers (50 miles) of thefacility, and
a noninvolved worker located 100 meters (330 feet) to 230 meters (755 feet) from the facility. The 230-
meter (755-foot) distance isthe ANL-W bus staging area, which leads to a higher dose to the noninvolved
worker for the scenarios with elevated releases.

The dose to the maximally exposed offsite individual was calculated for the 95" percentile meteorological
conditions. The doses to the population and the noninvolved worker were calculated using 50" percentile
meteorological conditions. DOE did not quantitatively estimate the involved worker dose due to accidents
(seethediscussion on theinvolved worker in Section 4.2.4.2). The accident risksfor the samereceptorsare
summarized in Table 4-43.

For accidents at ANL-W, the highest risk of a latent cancer fatality to the maximally exposed offsite
individual and to a noninvolved worker would be 1.9 x 10° per year (or one chance in 526,300 that the
individual would develop afatal cancer per year of operation) and 4.9 x 10 per year (or one chancein 20.4
million that the individual would develop afatal cancer per year of operation), respectively. Theincreased
number of latent cancer fatalities in the surrounding popul ation would be 0.00022 per year (or one chance
in 4,545 that the population would experience afatal cancer per year of operation).

Hazardous Chemical |mpacts

Nonradiological impacts are evaluated in terms of comparison to ERPG. ERPG values are estimates of
airborne concentration threshol ds above which one can reasonably anticipate observing adverse effects (see
Appendix F, Section F.3.1.2, for details).

The nonradiological impacts of potential facility accidents (hazardous chemical) associated with the

treatment of driver spent nuclear fuel using the electrometallurgical treatment process are summarized in
Table 4-44.
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Table 442 Accident Frequency and Consequences Under Alternative 4

Maximally Exposed
Offsite I ndividual

Population Within

Noninvolved Worker

80 Kilometers (50 Miles)

Latent Excess Latent
Frequency Cancer Dose Latent Cancer
(event per Dose Fatality (person- Cancer Dose Fatality
Accident year) (millirem) Risk @ rem) Fatalities® | (millirem) Risk @
Driver Spent Nuclear Fuel
Salt powder spill 0.01 0.00046 | 23x10™ | 0000098 | 49x10° | 47x107 | 1.9x10%
Salt transfer drop 1.0x 107 0.19 9.5x 10 0.022 0.000011 0.073 2.9x 108
E:Z‘”S”ra”'c waste 0.001 0.059 30x10% | 00071 3.6 x 10° 0.22 8.8x 10°
Cask drop 0.01 0.030 15x10° | 0.0035 18x10° | 000084 |34x107
Design-basis 0.008 12 6.0 x 10° 14 0.0007 47 1.9 x 10°
earthquake
Beyond-design-basis | 53, 22,000 0.022 2,500 13 370 0.00015
earthquake
Blanket Spent Nuclear Fuel
Cask drop 0.01 00024 | 1.2x10° | 000028 | 14x10° | 0000049 | 2.0 10™
E:Z‘”S”ra”'c waste 0.001 0.059 30x10% | 00071 3.6 x 10° 0.22 8.8x 10°
Sodium fire® 0.008 59 30x10° 0.69 0.00035 0.054 22x10°
Design-basis 0.008 471 0.00024 56.1 0.028 15.2 6.1 % 10°
earthquake
Waste handling spill 0.0024 15 75x 10° 18 0.00090 0.49 20% 107

2 Increased likelihood of alatent cancer fataity.
® | ncreased number of latent cancer fatalities.
¢ The frequency of this accident is the frequency of the facility design-basis earthquake initiating a cell fire.

Table 443 Annual Cancer Risks Dueto Accidentsat ANL-W Under Alternative 4

Maximally Exposed Population Within Noninvolved
Accident Offsite Individual ® 80 Kilometers (50 Miles) Worker 2
Driver Spent Nuclear Fuel
Salt powder spill 23x10% 4.9 %107 1.9x 10"
Salt transfer drop 9.5x 10 1.1x 102 29x10%
Transuranic waste fire 3.0x 10" 3.6 x10° 8.8 x 10"
Cask drop 1.5x 101 1.7x 108 3.4 x 10"
Design-basis earthquake 4.8x10°® 5.6 x 10°® 1.5x 108
Beyond-design-basis earthquake 2.2x 107 0.000013 1.5x10°
Blanket Spent Nuclear Fuel
Cask drop 1.2x 101 1.4 x10° 2.0x 10
Transuranic waste fire 3.0x 10" 3.6 x10° 8.8 x 10"
Sodium fire 2.4 x10°® 2.8 x10° 1.7x10%
Design-basis earthquake 1.9x10° 0.00022 49x10°®
Waste handling spill 1.8x 108 2.2 x10° 48 x 1070

@ Increased likelihood of alatent cancer fataity.
® Increased number of latent cancer fatalities.

4-63



Final Environmental Impact Satement for the Treatment and Management of Sodium-Bonded Spent Nuclear Fuel

Table 444 Nonradiological | mpacts of Accidents Under Alternative 4
Frequency
Accident (Event Per Year) Receptor Location Exposure

Uranium handling accident 0.01 Noninvolved worker Uranium: lessthan ERPG-1
Maximally exposed offsite individual Uranium: lessthan ERPG-1

Design-basis earthquake 0.0002 Noninvolved worker Uranium: lessthan ERPG-1
Maximally exposed offsite individual Uranium: lessthan ERPG-1

Sodium fire 0.00001 Noninvolved worker Sodium:  lessthan ERPG-1
Maximally exposed offsiteindividual Sodium:  lessthan ERPG-1

Uranium fire 0.00001 Noninvolved worker Uranium: lessthan ERPG-1
Maximally exposed offsite individual Uranium: lessthan ERPG-1

Beyond-design-basis 0.00001 Noninvolved worker Cadmium: lessthan ERPG-1
earthquake Uranium: lessthan ERPG-1
Maximally exposed offsite individual Cadmium: less than ERPG-1

Uranium: lessthan ERPG-1

ERPG = Emergency Response Planning Guideline.

4.6.,5 Environmental Justice

As discussed in Appendix H, Executive Order 12898 directs Federal agencies to address the
disproportionately high and adverse health or environmental effects of alternatives on minority or low-
income populations.

Analyses of normal operations and accident conditions presented in Section 4.6.4 show the risk of latent
cancer fatalities to the public residing within 80 kilometers (50 miles) of the electrometal lurgical and melt
and dilute treatment processing facilities at ANL-W to be much lower than 1. Therefore, radiological and
nonradiological risks posed by implementation of thisalternativewould not result in disproportionately high
and adverse consequences to any particular group within the general population, including minority or low-
income populations.

46.6 Waste Management

Thisalternativewoul d generate processwastefromtreatment operations, other associated processwastefrom
normal support operations, and deactivation waste following the conclusion of operations. Process waste
would include high-level radioactive metallic and ceramic waste. Other associated process waste would
include operational waste such asfailed equipment, rags, packaging material s, and other miscellaneousitems.
Deactivation waste would include the disposal of process equipment and other materials. Thefuel hardware
in this alternativeis used as additional steel in the melt and dilute process. All of these materials would be
categorized according to existing DOE Ordersand ANL-W waste management procedures. The anticipated
categorization of the waste types generated and their expected interim storage and final disposal |ocations
are given in Table 4-9 (see Section 4.2.6). The quantities of various waste forms generated as a result of
Alternative 4 are provided in Table 4-45.

Estimates of the total amount of other associated process waste that would be generated are based on an
evaluation of waste forecasts from ANL-W that accounted only for the fraction of total ANL-W waste that
would be attributable to the treatment of sodium-bonded spent nuclear fuel. The valuesin Table 445 are
for disposal and account for volume reduction. It is anticipated that a large fraction of the low-level
radioactive waste that would be generated as aresult of Alternative 4 could be volume-reduced at the Waste

4-64



Chapter 4 — Environmental Consequences

Experimental Reduction Facility at INEEL prior to disposal at the INEEL Subsurface Disposal Areaat the
Radioactive Waste Management Complex.

Table4-45 Amountsof Waste Generated at ANL-W Under Alternative 42

Waste Quantities
Waste Stream Volume (cubic meters) | Mass (kilograms)

Direct Process Waste

Fuel assembly hardware (low-level radioactive waste) 0 0

High-level radioactive ceramic waste 16.3 (26 canisters) © 24,400

High-level radioactive metallic waste 1.3 (2 canisters) ® 2,500

Melt and dilute product 45.6 (114 canisters) 114,000
Other Associated Process Waste

High-level radioactive waste 0.4 (1 canister) © 220

Low-level radioactive waste © 650 132,000

Transuranic waste 11.2 4,730

Mixed waste 321 17,300

Sanitary waste 4,960 1.72x10°¢
Deactivation Waste

Low-level radioactive waste © 195 66,000

Transuranic waste 16 853

Mixed waste 5.6 3,600

& These waste generation estimates are through the year 2015. This is the assumed date that these materials might be sent to the
repository. Treatment, high-level radioactive waste processing, deactivation, and interim storage would be accomplished during
this time period.

® Standardized canisters.

¢ The volumes listed represent final disposal volumes following volume reduction at the Waste Experimental Reduction Facility at
INEEL.

Source:  ANL 1999.

The waste valuesin Table 445 are the total quantities that would be produced as aresult of Alternative 4
operations. They are not incremental increases over the volumes provided in Table 4-10 that would result
from the No Action Alternative. In Alternative 4, both the driver and blanket spent nuclear fuel would be
transformed into high-level radioactive waste forms (ceramic and metallic, and a melt and dilute product)
for disposal in the repository. In this conversion process, the total volume of material to be disposed of in
the repository would be reduced from direct disposal values.

Direct Process Waste

For this aternative, fuel assembly hardware would be used as part of the required stainless steel to form the
material ingot for disposal of the blanket spent nuclear fuel by melting. Its massisincluded as part of the
spent nuclear fuel disposal.

Under this alternative, metallic and ceramic high-level radioactive waste would be a primary product of the
electrometallurgical treatment of driver spent nuclear fuel. The salt removed fromthe el ectrorefinerswould
contain the majority of fission products and transuranics from the spent nuclear fuel. This removed salt
would be packaged and transferred to the Hot Fuel Examination Facility for processing into ceramic waste.
The metallic waste formwould consist primarily of stainless steel cladding hulls containing the noble metal
fission products. The hullswould be removed from the el ectrorefiner and packaged for shipment to the Hot
Fuel Examination Facility for processing into the metallic waste form. Both the ceramic and metallic waste
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would be categorized as high-level radioactive waste. The volumes of waste forms provided in Table 445
are for the standardized canisters required for disposal of these materials.

The metallic and ceramic high-level radioactive waste and the melt and dilute product that would be
generated at ANL-W would be stored temporarily at the Radioactive Scrap and Waste Facility at ANL-W
to alow retrieval for future disposal. The Radioactive Scrap and Waste Facility was designed and
constructed for temporary storage of thistype of waste. Shielding would be provided by a combination of
(1) steel storagelinerswhichwould store the waste, and (2) the soil surrounding theliners. When ageologic
repository is available, the waste cans containing these materials would be removed from storage, shipped
to the INEEL Dry Transfer Facility, and prepared for shipment to the repository.

Other Associated Process High-Level Radioactive Waste

High-level radioactive waste would be generated as a result of blanket spent nuclear fuel processing at
ANL-W. Thiswould result from activities in the Hot Fuel Examination Facility. Material in this waste
stream would consist of the absorbent used in the off-gas system which has collected the volatile
radionuclides released from the spent nuclear fuel when heated.

The volume of high-level radioactive waste that would be generated is expected to be |ess than the amount
needed tofill asingle standardized waste canister. Conservatively, thevolume of asingle canister, 0.4 cubic
meters, has been used for the volume of high-level radioactive waste generated.

Other Associated Process Low-Level Radioactive Waste

L ow-level radioactive waste would be generated as aresult of processing sodium-bonded spent nuclear fuel
at ANL-W. Thiswould result fromactivitiesinthe Fuel Conditioning Facility and the Hot Fuel Examination
Facility (e.g., equipment decontamination and repair), aswell asin other facilitiesat ANL-W (e.g., analytical
laboratory activities). Material in thiswaste stream has been generated and routinely handled at ANL-W for
many years.

Thevolume of low-level radioactive waste resulting from el ectrometal lurgical and melt and dilute treatment
processing of sodium-bonded spent nuclear fuel at ANL-W that would require disposal (after volume
reduction) would be approximately 50 cubic meters (1,766 cubic feet) per year. This represents
approximately 1 percent of thetotal annual volume of low-level radioactive waste currently being disposed
of at theINEEL Subsurface Disposal Areaat the Radioactive Waste M anagement Complex, and thetotal 650
cubic meters (22,955 cubic feet) represent approximately 0.6 percent of the total Radioactive Waste
Management Complex disposal capacity.

Other Associated Process Transuranic Waste

Transuranic waste would be generated from decontamination activitiesfor repair and maintenance of items,
and mi scellaneouswork associ ated with processing the sodium-bonded spent nuclear fuel. Transuranicwaste
would be generated primarily from activities conducted in gloveboxes and hot cells at ANL-W.

All of the transuranic waste that would be generated at ANL-W would be packaged and certified in
accordancewith Wastelsolation Pilot Plant Acceptance Criteriaprior totransport to the Waste I solation Pil ot
Plant. The transuranic waste generated would amount to approximately 1 cubic meter (35 cubic feet) per
year, which would be approximately 0.002 percent of the volume of transuranic wastein retrievable storage
at the Radioactive Waste Management Complex at INEEL. Thetotal volume of transuranic wastewould be
11.2 cubic meters (395 cubic feet), which would be less than 0.006 percent of the estimated total volume of
transuranic waste to be placed at the Waste Isolation Pilot Plant.
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Other Associated Process Mixed Waste

Mixed waste would be generated primarily from the disposal of any cadmium-contaminated equipment or
cleanup material and theanalysisof cadmium samples. Mixed wastewould be handled accordingto ANL-W
proceduresthat require limited accumulation at the point of generation. Interim storage of thiswaste would
be accomplished at the Radioactive Scrap and Waste Facility prior to eventual disposal. The Radioactive
Scrap and Waste Facility is a permitted mixed waste storage facility for these materials. The mixed waste
streams that contribute to the overall mixed waste generated by electrometallurgical treatment have been
identified in the INEEL Site Treatment Plan (DOE 1995b).

Deactivation Waste

A variety of waste would be generated as part of deactivation activities associated with processing at
ANL-W. Thiswastewouldinclude processequipment and process material, such asel ectrorefiner cadmium
from electrometallurgical treatment of driver spent nuclear fuel. Generated waste categorieswould include
low-level radioactive waste, transuranic waste, and mixed waste. This waste would be categorized and
disposed of according to DOE Orders and ANL-W radioactive waste management procedures, as described
above for each waste category.

The largest volume of deactivation waste would be low-level radioactive waste, generated as a result of
dismantling and disposal (electrometallurgical treatment and melt and dilute equipment). Components of
electrometallurgical treatment of the driver spent nuclear fuel that would require disposition include two
electrorefiners, two hot hydrostatic presses, and two V-mixers, as well as other components such as the
grinder/crusher. Decontamination of these components would generate additional mixed, transuranic, and
low-level radioactive waste that would require management. The deactivation waste volume would be
generated in asingle year. Thiswaste would represent an increase of approximately three times the annual
waste generated by the treatment operations of Alternative 4. Thetotal deactivation waste would represent
an additional 30 percent over the total associated process waste requiring disposal.

47 ALTERNATIVES: DECLAD AND CLEAN BLANKET FUEL AND ELECTROMETALLURGICALLY TREAT
DRIVER FUEL AT ANL-W; MELT AND DILUTE BLANKET FUEL AT SRS

Under thisalternative, the sodium-bonded blanket spent nuclear fuel would be declad and cleaned to remove
metallic sodium at ANL-W, packaged in aluminum cans, and shipped to SRS for treatment using the melt
and dilute process at Building 105-L. The melt and dilute product from the treatment process would be
stored at SRS pending repackaging and transportation for disposal in a geologic repository. The removed
sodiumwould be stabilized using an oxidation/carbonation process (ANL 1999). The sodium-bonded driver
spent nuclear fuel would betreated at ANL-W usingthe el ectrometallurgical treatment process. The process
stepsfor the electrometallurgical treatment of driver spent nuclear fuel would be similar to those described
earlier in Section 4.3 and in Appendix C. The treatment of driver spent nuclear fuel using the
electrometallurgical process could start as early as 2000 and could be completed by 2006 to 2007. The
preparation of blanket spent nuclear fuel and its shipment to SRS could start in 2003 and could be compl eted
by 2009. Inaddition, afull year of operationswould be needed to deactivate the processing equipment and
establish an industrially safe configuration.

Current planning at SRS has schedul ed the melt and dilute processat Building 105-L for other missionsuntil

2035 (DOE 2000). Melt and dilute process of blanket spent nuclear fuel at SRS could start around 2020, if
capacity becomes available, and could be completed by 2023.
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47.1 Air Quality
Nonradiological Gaseous Emissions

It isexpected that criteriaand hazardous air pollutants released from operational activitiesat ANL-W under
this alternative would be the same as for Alternative 1, as described in Section 4.3.1 (see also Appendix E,
Section E.5.3.1, for more detail). Baseline air quality concentrations are presented in Section 3.2.3.1.

At SRS, nonradiological air emissionswould result from operation of ancillary support facilitiesfor themelt
and dilute process at Building 105-L. The concentrations of nonradiological air pollutants attributed to this
aternative at SRS are presented in Table 4-46. These concentrations are based on information in the SRS
Spent Nuclear Fuel Management Final EIS (DOE 2000) for themelt and dilute processing of similar fuel (see
Appendix E, Section E.5.3.2, for more details). The site boundary concentrations are the incremental
concentrations that would be generated in this alternative plus the baseline concentrations given in
Section 3.3.3.1. Only those air pollutants that are expected to be emitted under this alternative and have
ambient air quality standards are presented in the table. Note that SRS has no Prevention of Significant
Deterioration increment-consuming sources on site; therefore, a Prevention of Significant Deterioration
increment analysis was not performed. SRS is located in an area of attainment for criteria pollutants,
therefore, a confirmatory analysis is not required for this aternative. Health effects from hazardous
chemicals associated with this alternative are addressed in Section 4.7.4.1.

Radiological Gaseous Emissions

The decladding and cleaning of the blanket spent nuclear fuel and the electrometallurgical treatment of the
driver spent nuclear fuel at ANL-W would release gaseous fission products to the argon cell environment.
Krypton-85 and elemental tritiumwould bethe most preval ent radi oactive gaseousfission productsrel eased
to the environment. The tritium released in the cell would not be oxidized due to a very low presence of
oxygen and humidity in the argon cell. The argon cell also would contain an equilibrium concentration of
other radionuclide isotopes. Appendix E, Section E.4.1, provides alist of various isotopes that would be
present in the argon cell in nanocuries (10° curies) and would be released to the atmosphere through the
facility stack along with krypton-85 and elemental tritium. The maximum release of radioactive gaseous
emissions would occur when decladding the blanket spent nuclear fuel for packaging and shipment to SRS
and electrometallurgical treatment of driver spent nuclear fuel are performed simultaneously. It was
estimated that this simultaneous operation would occur over a three-year period starting in 2003 (see
Appendix E, Section E.4.2, for details on releases during the processing period at ANL-W under this
aternative). Based on an annual decladding throughput of 10 metric tons of heavy metal of blanket spent
nuclear fuel and an electrometallurgical treatment process of about 0.6 metric tons of heavy metal of driver
spent nuclear fuel, about 809 curies of elemental tritium and 11,860 curies of gaseous krypton-85 would be
released annually to the atmosphere.

Since declad and cleaned fuel would be packaged and sent to SRS, some gaseous fission products would be
expected in that fuel. However, it was conservatively assumed that the gaseous fission products in the
blanket spent nuclear fuel also would be released to the environment during the melt and dilute process at
SRS. The radiological exposures of the public and workers from radioactive emissions are presented in
Section 4.7.4.

4.7.2 Water Resources

Asstatedin Section 4.4.2, the decladding and cleaning of blanket spent nuclear fuel and el ectrometal lurgical
treatment of driver spent nuclear fuel would not discharge any radiological chemical material to the surface
or groundwater at the INEEL site. These activities also would not impact the current groundwater usage at
the site. For adiscussion of impacts on water resources at ANL-W; see Section 4.4.2.
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Table4-46 Nonradiological Air Quality Concentrations at the Site Boundary Under Alternative5
at SRSfor Comparison With Ambient Air Quality Standards

Most Stringent Standard or Maximum I ncremental
Guideline (micrograms per Concentration (micrograms
Pollutant Averaging Period cubic meter) per cubic meter)
Criteria Pollutants
Carbon monoxide 8 hours 10,000 0.08
1 hour 40,000 0.51
Nitrogen dioxide Annual 100 Lessthan 0.01
PM o Annual 50 Not detectable
24 hours (interim) 150 Not detectable
24 hours
(99" percentile over 3 years) 150 Not available
PM, ¢ 3-year annual 15 Not available
24 hours
(98" percentile over 3 years) 65 Not available
Sulfur dioxide Annua 80 0.01
24 hours 365 0.03
3 hours 1,300 Not detectable
State-regulated Pollutants
Gaseous fluoride 30 days 0.8 Not detectable
7 days 16 Not detectable
24 hours 2.9 Not detectable
12 hours 3.7 Not detectable
Total suspended Annual 75 Lessthan 0.01
particul ates
Hazar dous/Toxic Compounds
1,1,1-trichloroethane 24 hours 9,550 Lessthan 0.01
Benzene 24 hours 150 Not detectable
Ethanolamine 24 hours 200 Lessthan 0.01
Ethyl benzene 24 hours 4,350 Not detectable
Ethylene glycol 24 hours 650 Lessthan 0.01
Formaldehyde 24 hours 15 Lessthan 0.01
Glycaol ethers 24 hours No standard Lessthan 0.01
Hexachloronaphthalene 24 hours 1 Lessthan 0.01
Hexane 24 hours 900 Lessthan 0.01
Manganese 24 hours 25 Not detectable
Methyl alcohol 24 hours 1,310 Lessthan 0.01
Methyl-ethyl-ketone 24 hours 14,750 Lessthan 0.01
Methyl-isobutyl-ketone 24 hours 2,050 Not detectable
Methylene chloride 24 hours 8,750 Not detectable
Naphthalene 24 hours 1,250 Lessthan 0.01
Nitric acid 24 hours 125 Not detectable
Phenol 24 hours 190 Not detectable
Phosphorous 24 hours 0.5 Not detectable
Sodium hydroxide 24 hours 50 Not detectable
Toluene 24 hours 2,000 Lessthan 0.01
Trichloroethane 24 hours 6,750 Not detectable
Vinyl acetate 24 hours 176 Not detectable
Xylene 24 hours 4,350 Lessthan 0.01

PM,, = Particulate matter less than or equal to n micronsin diameter.

Source: Bickford et al. 1997.
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Theimpactson water resourcesfromtreating blanket spent nuclear fuel at Building 105-L usingthemelt and
dilute process are described below.

Surface Water

No surface water would be used for the melt and dilute processing of blanket spent nuclear fuel at
Building 105-L. Building 105-L is outside the 100-year floodplain, as shown in Figure 3-6.

Nonradiological Liquid Effluent

No nonradiological liquid effluent would be generated by melting and diluting blanket spent nuclear fuel at
Building 105-L. Sanitary waste would be treated at the SRS Central Wastewater Treatment Facility and
discharged through an existing NPDES-permitted outfall. Since employment would not increase asaresult
of processing thisfuel, the treatment rates through the Central Wastewater Treatment Facility would not be
affected and the requirements of the SRS NPDES permit would continue to be met (DOE 2000).
Radiological Liquid Effluent

No radiological liquid effluent would be discharged to surface water from the melt and dilute process at
Building 105-L.

Groundwater

Process water would not be required for the melt and dilute process at Building 105-L. Domestic water
would come from groundwater. No increase in domestic water use is anticipated since no increase in
employment is expected to result from the melt and dilute operation.

Nonradiological Liquid Effluent

No nonradiological chemicals would be discharged to groundwater from the melt and dilute processing at
Building 105-L.

Radiological Liquid Effluent

No radiological liquid effluent would be discharged to groundwater from the melt and dilute process at
Building 105-L.

4.7.3 Socioeconomics

Under this alternative, the existing facilities at ANL-W and SRS would remain operational. No new
employment or in-migration of workerswould be required. Thus, there would be no additional impacts on
the socioeconomic conditions in the region around INEEL and SRS.

4.7.4 Public and Occupational Health and Safety

The assessments of potential incremental radiological and chemical impacts associated with thisalternative
are presented in this section. Summaries of radiological and chemical impacts from normal operations are
presented in Tables 447 through 4-48 for the public and workers, respectively. The radiological impacts
fromaspectrum of hypothetical accident scenarios are provided in Tables 4-50 through 4-53. Theimpacts
fromhazardouschemical rel easesduring accident conditionsaresimilar tothose presentedin Section4.5.4.1.
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Background information on the effects of radiation on human health and safety is presented in Appendix E,
Section E.2.

4.7.4.1 Normal Operations
Radiological Impacts

Under this alternative, radioactive releases would occur during sodium-bonded blanket spent nuclear fuel
decladding and cleaning, driver spent nuclear fuel chopping, and electrorefining. All of these activities
would be performed in the argon cell. Appendix E, Sections E.3, E.4.1, and E.4.2, details the method and
assumptionsused for cal culating theimpacts of normal operational radiol ogical releaseson the public health
and safety. The maximum annual dose to the public at ANL-W would result when decladding and cleaning
of blanket spent nuclear fuel and treatment of driver spent nuclear fuel are performed simultaneously under
thisalternative. The dosesfrom decladding and cleaning blanket spent nuclear fuel and treating driver spent
nuclear fuel at ANL-W would be similar to those presented for Alternative 2 in Section 4.4.4.1.

Cal culated maximum annual and proj ected total radiological impactsto the public are givenin Table4-47.
The impacts are calculated for two types of receptors: the general public living within 80 kilometers
(50 miles) of ANL-W and Building 105-L at SRS in the year 2010, and a maximally exposed offsite
individual (amember of the public assumed to beresiding at the INEEL or SRS site boundary and receiving
the maximum dose). Primary contributors to doses to members of the public at ANL-W would be from
releases of tritium gas (about 1 percent of which were assumed conservatively to bein oxidized form) and
krypton-85, which together would contribute over 99.9 percent of the total calculated doses. Asshown in
thistable, the expected radiation doses to the maximally exposed offsite individual and the general public
would be much smaller than the limit of 10 millirem per year set by the EPA (40 CFR 61) and DOE (DOE
Order 5400.5).

Theblanket spent nuclear fuel would be declad and cleaned at ANL-W, whereit isexpected that the gaseous
fission products would be released. However, for the melt and dilute process, it is assumed conservatively
that these gaseous fission products would be released at SRS. The melt and dilute process is assumed to
continuefor threeyears. (Appendix E, Section E.4.4, providesthe detail son thetreatment processduration.)
Toput the operational impactsinto perspective, compari sonswithimpactsfromnatural background radiation
also areincluded in the table.

Table4-48 summarizesworker population doses. Occupational doseswereestimated by examiningthetype
and duration of various operations performed by SRS workers involved with the melt and dilute process.
The estimated annual collective worker dose would be 50 person-rem, with an average individual dose of
500 millirem per year for each of the 100 involved workers. If these estimates were projected for maximum
processactivitiesover threeyears, the proj ect total worker popul ation dosewould be 150 person-rem, leading
to arisk of 0.06 latent cancer fatalities. The estimated annual collective worker dose from decladding and
cleaning blanket spent nuclear fuel and electrometallurgically treating driver spent nuclear fuel at ANL-W
is 22 person rem, asindicated in Section 4.4.4.1.

As shown in Tables 4-47 and 4-48:
» Theannual doseto the maximally exposed offsiteindividual at ANL-W would be 0.00038 millirem per

year, with an associated risk of developing a fatal cancer of 1.9 x 10™ per year (or one chance in
5.3 billion that the individual would develop afatal cancer per year of exposure).
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Table4-47 Annual and Project Total Radiological Impactsto the Public From Operational
ActivitiesUnder Alternative 5

Clean Blanket Spent Nuclear Fuel and

Melt and Dilute Blanket Electrometallurgically Treat Driver
Receptor Spent Nuclear Fuel at SRS Spent Nuclear Fuel at ANL-W

Population Within 80 Kilometers (50 Miles) in the Year 2010

Collective dose (person-rem per year) 2 0.0076 0.0030

Excess latent cancer fatalities (per year) 3.8x10° 1.5x 10°

Project total excess latent cancer fatalities® 0.000011 8.3 x 10°
Maximally Exposed Offsite Individual

Dose (millirem per year) @ 0.00010 0.00038

Percent of annual background radiation © 0.000033 0.00011

Latent cancer fatality risk (per year) 5.0x 10 1.9 x 10"

Project total lifetime cancer fatality risk 1.5x 101 1.0 x 10°
Average I ndividual Within 80 Kilometers (50 Miles)

Dose (millirem per year) ¢ 0.000011 0.000012

Latent cancer fatality risk (per year) 5.5x 10 6.2 x 1012

Project total lifetime cancer fatality risk ° 1.6 x 101 35x 10"

Annua maximum dose during normal operations.

Total calculated risk over nine years at ANL-W and three years at SRS.

The annual natural background radiation level at INEEL and at SRSis about 360 and 300 millirem, respectively, for the average
individual (see Tables 3-8 and 3-20); the population within 80 kilometers (50 miles) in the year 2010 would receive
86,500 person-rem at INEEL and 254,000 person-rem at SRS.

Obtained by dividing the population dose by the number of people projected to live in the year 2010 within 80 kilometers
(50 miles) of ANL-W (240,338) and SRS Building 105-L (715,000).

Table4-48 Annual and Project Total Radiological | mpactsto Workers From Operational
Activities Under Alternative 5

Receptor I mpacts

Worker # Operations at SRS Operations at ANL-W

Average worker dose (millirem per year) 500 60

Average worker latent cancer fatality risk (project total) 0.00060° 0.00022 ©
Worker Population

Collective dose (person-rem per year) 50 22

Excess latent cancer fatalities (per year) 0.020 0.0088

Project total dose (person-rem) 150 231

Project total excess latent cancer fatalities 0.06° 0.092

a

Theregulatory doselimit for an individual worker is5,000 millirem per year (10 CFR 835). However, the maximum annual dose
to aworker would be kept below the DOE Administrative Control Level of 2,000 millirem per year, as established for al DOE
activitiesin DOE Order N 441.1.

Operationsat SRSto treat blanket spent nuclear fuel using melt and dilute processing at Building 105-L would be performed over
three years.

Operationsat ANL-W to declad and clean blanket spent nuclear fuel and treat driver spent nuclear fuel would be performed over
nineyears. The project total dose includes 33 person-rem from one year of facility deactivation activities.

Sources: ANL 1999, DOE 2000.

4-72



Chapter 4 — Environmental Consequences

The collective dose to the population within 80 kilometers (50 miles) of the ANL-W facilities would be
0.0030 person-rem per year, with an associated 1.5 x 10° |atent cancer fatalities per year (or one chance
in 670,000 that the population would experience afatal cancer per year of exposure).

» The project total risk to the population within 80 kilometers (50 miles) of the ANL-W facilities would
be 8.3 x 10° latent cancer fatalities (or one chance in 120,000 that the exposed population would
experience afatal cancer).

» The collective dose to ANL-W facility workers would be 22 person-rem per year, with an associated
0.0088 latent cancer fatalities per year (or one chance in 113 that the workers would experience a fatal
cancer per year of operation).

» The project total dose to ANL-W facility workers would be 231 person-rem, with an associated 0.092
latent cancer fatalities (or one chance in 11 that the exposed workers would experience a fatal cancer).

» Theannual dosetothe maximally exposed offsiteindividual from melt and dilute processing at Building
105-L would be 0.00010 millirem per year, with an associ ated risk of developing afatal cancer of 5x 10™
per year (or one chance in 20 billion that the individual would develop a fatal cancer per year of
exposure).

» The collective dose to the population within 80 kilometers (50 miles) of Building 105-L would be
0.0076 person-rem per year, with an associated 3.8 x 10° latent cancer fatalities per year (or one chance
in 263,100 that the population would experience afatal cancer per year of exposure).

» The project total risk to the population within 80 kilometers (50 miles) of Building 105-L would be
0.000011 latent cancer fatalities (or one chancein 91,000 that the exposed population would experience
afatal cancer).

» The collective dose to Building 105-L facility workers would be 50 person-rem per year, with an
associated 0.020 latent cancer fatalities (or one chance in 50 that the workers would experience afatal
cancer per year of operation).

» The project total dose to Building 105-L facility workers would be 150 person-rem, with an associated
0.06 latent cancer fatalities (or one chance in 17 that the exposed workers would experience a fatal
cancer).

These results indicate that no increase in the expected number of fatal cancers among the various affected
populations would result from the activities under this alternative.

Hazardous Chemical |mpacts

The hazardous chemical impacts to the public residing at the INEEL site boundary from the operational
activities at ANL-W under Alternative 5 would be similar to the impacts evaluated for Alternative 1, as
described in Section 4.3.4.1. The results indicate that no adverse toxic health or cancer effects would be
expected from exposure to hazardous chemicals released under this aternative. The existing baseline
chemical environment is presented in Section 3.2.10.2.

For SRS, both carcinogenic and noncarcinogenic health effects to the public were assessed from exposure

to hazardous chemicals, and the results are summarized in Table4-49. Theresultsindicate that no adverse
toxic health or cancer effects would be expected from exposure to hazardous chemicals released at SRS
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under this aternative (see Appendix E, Section E.5.3, for more details). The existing baseline chemical
environment is presented in Section 3.3.10.2.

Table 449 Hazardous Chemical Impactsto the Public From Operational Activitiesat SRS Under
Alternative 5

Annual Concentration Hazard Quotient Cancer Risk
Chemical (milligrams per cubic meter) (noncarcinogenic chemicals) (carcinogenic chemicals)

Formaldehyde 1.3x10° None 1.6 x 108
Hexane 1.3x10° 6.3 x 10° None
Manganese Not detectable Not detectable None

Methyl ethyl ketone 1.3x10° 1.3x10° None
Naphthalene 1.3x10° 0.00042 None

Toluene 1.3x10° 3.1x10° None

Hazard Index 0.00043 Not applicable

4.7.4.2 Facility Accidents
Radiological Impacts

The potential radiological impacts to the public and a noninvolved onsite worker resulting from accidents
during decladding and cleaning and melting and diluting the blanket spent nuclear fuel elements, and from
electrometallurgical treatment of driver spent nuclear fuel operational activities at ANL-W and SRS, are
summarized and presented in this section. The detailed analysis of facility accidents, with associated
assumptions, is presented in Appendix F. The detailed analysis considered a wide spectrum of potential
accident scenarios, including fire, spills, criticality, earthquake, and aircraft crash. The aircraft crash and
criticality events were determined to have an occurrence frequency of less than 107 per year, and
consequence analysesfor these two eventswere not performed. Processing of the blanket spent nuclear fuel
would be performed in the Hot Fuel Examination Facility; treatment of the driver spent nuclear fuel is
performed in both the Hot Fuel Examination Facility and the Fuel Conditioning Facility. Because the
processing of the driver spent nuclear fuel would take place in both of these facilities, the beyond-design-
basis earthquake event is assessed for the driver spent nuclear fuel, taking into account the multi-facility
impacts of this event. The decladding and cleaning of the blanket spent nuclear fuel would be performed
only inthe Hot Fuel Examination Facility. Themulti-facility impactsof the beyond-design-basisearthquake
are not relevant to this blanket spent nuclear fuel processing. Therefore, only the higher frequency design-
basis earthquake event was analyzed. Table 4-50 presents the frequencies and consequences of the
postul ated set of accidentsto the maximally exposed offsiteindividual ; the offsite popul ation residing within
80 kilometers (50 miles) of the facility; and a noninvolved worker located 100 meters (330 feet) to 230
meters (755 foot) fromthefacility. The230-meter (755-foot) distanceisthe ANL-W busstaging area, which
leads to a higher dose to the noninvolved worker for the scenarios with elevated releases.

The dose to the maximally exposed offsite individual was calculated for the 95" percentile meteorological
conditions. The doses to the population and the noninvolved worker were calculated using 50" percentile
meteorological conditions. DOE did not quantitatively estimate the involved worker dose due to accidents
(seethediscussion on theinvolved worker in Section 4.2.4.2). The accident risksfor the samereceptorsare
summarized in Table 4-51.
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Table4-50 Accident Frequency and Consequences at ANL-W Under Alternative 5

Maximally Exposed Population Within
Offsite I ndividual 80 Kilometers (50 Miles) Noninvolved Worker
Latent Excess Latent
Frequency Cancer Dose Latent Cancer
(event per Dose Fatality (person- Cancer Dose Fatality
Accident year) (millirem) Risk # rem) Fatalities® | (millirem) Risk #
Driver Spent Nuclear Fuel
Salt powder spill 0.01 0.00046 2.3 x 101 0.000098 49x10°® 4.7 x 107 1.9x10%
Salt transfer drop 1.0x 107 0.19 9.5x 10 0.022 0.000011 0.073 2.9x10%
rensuranic weste 0.001 0059 | 30x10° | 00071 | 36x10° 022 | 88x10°
Cask drop 0.01 0.030 1.5x10% 0.0035 1.8 x10° 0.00084 3.4 x10%
Design-basis 0.008 12 6.0 x 10° 14 0.0007 4.7 1.9 % 10°
earthquake
Beyond-design-basis [ 5351 22,000 0.022 2,500 13 370 0.00015
earthquake
Blanket Spent Nuclear Fuel
Cask drop 0.01 0.0024 1.2 x10° 0.00028 1.4 %107 0.000049 2.0x 10
E:Z‘”wra’“c waste 0.001 0059 | 30x10® | 00071 | 36x10° 0.22 8.8 x 10°
Sodium fire© 0.008 5.9 3.0x10° 0.69 0.00035 0.054 2.2 x10°®

@ Increased likelihood of alatent cancer fataity.
® | ncreased number of latent cancer fatalities.
¢ The frequency for this accident is the frequency for the facility design-basis earthquake-initiating cell fire.

Table4-51 Annual Cancer Risks Dueto Accidentsat ANL-W Under Alternative5

Maximally Exposed Population Within Noninvolved
Accident Offsite Individual 2 80 Kilometers (50 Miles) ° Worker 2
Driver Spent Nuclear Fuel
Salt powder spill 2.3x10% 4.9 x 107 1.9x 10"
Salt transfer drop 9.5x 10" 1.1x 10" 29x10%
Transuranic waste fire 3.0x10™ 3.6 x10° 8.8 x 10™
Cask drop 1.5x 10" 1.7 x 108 3.4 x10%
Design-basis earthquake 4.8x10°® 5.6 x 10° 1.5x 108
Beyond-design-basis earthquake 2.2x107 0.000013 15x10°
Blanket Spent Nuclear Fuel
Cask drop 1.2x 10" 1.4 x 10° 2.0x 10"
Transuranic waste fire 3.0x10™ 3.6 x10° 8.8 x 10™
Sodium fire 2.4 x 10 2.8 x10° 1.7 x 10"

& Increased likelihood of alatent cancer fatality.
® Increased number of latent cancer fatalities.

For accidents at ANL-W, the highest risk of a latent cancer fatality to the maximally exposed offsite
individual and to a noninvolved worker would be 2.2 x 107 per year (or one chance in 4.5 million that the
individual would develop afatal cancer per year of operation) and 1.5 x 10® per year (or one chancein 66.7
million that the individual would develop afatal cancer per year of operation), respectively. Theincreased
number of latent cancer fatalitiesin the surrounding population would be 0.000013 per year (or one chance
in 76,920 that the population would experience afatal cancer per year of operation).
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Thepotential radiol ogical impactsto the public and anoninvol ved onsiteworker dueto accidentsduring melt
and dilute operational activities at SRS are summarized below. The detailed analysis of facility accidents,
with the associated assumptions, is presented in Appendix F. Table 4-52 presents the frequencies and
consequences of the postulated set of accidents to the maximally exposed offsite individual, the offsite
population residing within 80 kilometers (50 miles) of the facility, and a noninvolved worker located
100 meters (330 feet) to 300 meters (980 feet) from the facility. The 300-meter (980-foot) distance leadsto
ahigher dose to the noninvolved worker for the scenarios with elevated rel eases.

Table4-52 Accident Frequency and Conseqguences at SRS Under Alternative 5
Maximally Exposed Population Within

Offsite I ndividual 80 Kilometers (50 Miles) Noninvolved Worker

Latent Excess Latent

Frequency Cancer Dose Latent Cancer
(event per Dose Fatality (person- Cancer Dose Fatality

Accident year) (millirem) Risk # rem) Fatalities® | (millirem) Risk @
Waste handling spill 0.0064 21 1.1x10° 3.6 0.0018 0.17 6.8 x 10°®
Loss of power 0.006 2100 0.0011 3500 18 140 0.000056
Meltgr L. 0.0005 269 0.00014 1160 0.58 72.9 0.000029

eruption/explosion

Fire 0.075 86 0.000043 140 0.07 6.3 25x10°

@ Increased likelihood of alatent cancer fataity.

® | ncreased number of latent cancer fatalities.

¢ Inthedraft EIS, this accident wasidentified as“loss of cooling water.” Consistent with the SRS Spent Nuclear Fuel Management
Final EIS, the accident name was changed.

The dose to the maximally exposed offsite individual was calculated for the 95 percentile meteorol ogical
conditions. The doses to the population and the noninvolved worker were cal culated using 50™ percentile
meteorological conditions. DOE did not quantitatively estimate the facility worker population dose due to

accidents. The accident risks for the same receptors are summarized in Table 4-53.

Table4-53 Annual Cancer Risks Dueto Accidentsat SRS Under Alternative5

Maximally Exposed Population Within Noninvolved
Accident Offsite Individual ® 80 Kilometers (50 Miles) Worker @
Waste handling spill 6.7 x 10° 0.000012 5.5x 10"
Loss of power 6.6 x 10°® 0.011 3.4x107
Meélter eruption/explosion 7.0x10°® 0.00029 1.5x10%
Fire 3.2x10° 0.0053 1.9 x 107

& Increased likelihood of alatent cancer fatality.
® Increased number of latent cancer fatalities.

For accidents at SRS, the highest risk of alatent cancer fatality to the maximally exposed offsite individual
and to anoninvolved worker would be 6.6 x 10°® per year (or one chancein 151,500 that theindividual would
develop afatal cancer per year of operation) and 3.4 x 107 per year (or one chance in 2.9 million that the
individual would develop afatal cancer per year of operation), respectively. Theincreased number of latent
cancer fatalities in the surrounding population would be 0.011 per year (or one chance in 91 that the
population would experience afatal cancer per year of operation).
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Hazardous Chemical |mpacts

Theimpacts of accidentsinvolving hazardous chemicalsfor this alternative are the same as those described
in Section 4.5.4.2 for Alternative 3: Declad and clean blanket fuel and electrometallurgically treat driver fuel
at ANL-W; PUREX process blanket fuel at SRS.

4.75 Environmental Justice

Asdiscussed in Appendix H, Executive Order 12898 directs Federal agenciesto address disproportionately
high and adverse health or environmental effects of aternatives on minority or low-income populations.

Analyses of normal operations and accident conditions presented in Section 4.7.4 show the risk of latent
cancer fatalitiesto the public residing within 80 kilometers (50 miles) of the electrometallurgical treatment
and decladding and cleaning processing facilities at ANL-W and of the melt and dilute treatment facility at
SRS to be much lower than 1. Therefore, radiological and nonradiological risks posed by implementation
of thisalternative would have no disproportionately high and adverse consequences on any particular group
within the general population, including minority or low-income populations.

476 Waste Management
ANL-W

Thisalternativewoul d generate processwastefromtreatment operations, other associated processwastefrom
normal support operations, and deactivation waste following the conclusion of operations. Process waste
wouldincludefuel hardware and high-level radioactive metallic and ceramicwaste. Other associated process
waste would include operational waste such as failed equipment, rags, packaging materials, and other
miscellaneous items. Deactivation waste would include the disposal of process equipment and other
materials. All of these materialswould be categorized according to existing DOE Ordersand ANL-W waste
management procedures. The anticipated categorization of thesewastetypesgenerated at ANL-W and their
expected interim storage and final disposal locations are given in Table 4-9 (see Section 4.2.6). The
guantities of various waste forms generated as a result of Alternative 5 at ANL-W are provided in Table
4-54,

Estimates of the total amount of other associated process waste that would be generated are based on an
evaluation of waste forecasts from ANL-W that accounted only for the fraction of total ANL-W waste that
would be attributable to the treatment of sodium-bonded spent nuclear fuel. The valuesin Table 4-54 are
for disposal and account for volume reduction. It is anticipated that a large fraction of the low-level
radioactive waste that would be generated as aresult of Alternative 5 could be volume-reduced at the Waste
Experimental Reduction Facility at INEEL prior to disposal at the INEEL Subsurface Disposal Areaat the
Radioactive Waste Management Compl ex.

The waste values in Table 4-54 are total quantities that would be produced as a result of Alternative 5
operations. They are not incremental increases over the volumes provided in Table 4-10 that would result
from the No Action Alternative. In Alternative 5, the driver spent nuclear fuel would be transformed into
high-level radioactive waste forms (ceramic and metallic) at ANL-W for disposal in the repository, and in
this conversion process, the total volume of material to be disposed of in the repository would be reduced
from direct disposal values. The blanket spent nuclear fuel would be cleaned and declad and sent to SRS
for melt and dilute processing. The high-level radioactive waste (melt and dilute product) that would be
generated from melt and dilute processing at SRS is presented in Table 4-56.
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Table4-54 Amounts of Waste Generated at ANL-W Under Alternative 52

Waste Quantities
Waste Stream Volume (cubic meters) | Mass (kilograms)

Direct Process Waste

Fuel assembly hardware (low-level radioactive waste) 375 13,100

High-level radioactive ceramic waste 16.3 (26 canisters) ® 24,400

High-level radioactive metallic waste 1.3 (2 canigters) P 2,500

Spent nuclear fuel 0 0
Other Associated Process Waste

High-level radioactive waste 0.4 (1 canister ) ® 220

Low-level radioactive waste © 555 113,000

Transuranic waste 9.1 3,800

Mixed waste 275 14,800

Sanitary waste 4,960 1.7 x10°
Deactivation Waste

Low-level radioactive waste © 178 60,000

Transuranic waste 16 853

Mixed waste 5.1 3,400

& These waste generation estimates are through the year 2015. This is the assumed date that these materials might be sent to the
repository. Treatment, high-level radioactive waste processing, deactivation, and interim storage would be accomplished during
this time period.

® Standardized canisters.

¢ The volumes listed represent final disposal volumes following volume reduction at the Waste Experimental Reduction Facility at
INEEL.

Source:  ANL 1999.

Direct Process Waste

For thisalternative, fuel hardwarewould beremoved fromthefuel elementsinthe Fuel Conditioning Facility
air cell and disposed of as low-level radioactive waste. These hardware components would be primarily
stainless steel materials that contain short-lived radionuclides. This waste stream has been produced at
ANL-W for many years and would be handled, asin the past, according to DOE Orders and ANL-W waste
management procedures. In addition, the blanket spent nuclear fuel cladding would beincluded in the fuel
hardware stream.

Under this alternative, metallic and ceramic high-level radioactive waste would be a primary product of the
electrometallurgical treatment of driver spent nuclear fuel. The salt removed fromthe el ectrorefinerswould
contain the majority of fission products and transuranics from the spent nuclear fuel. This removed salt
would be packaged and transferred to the Hot Fuel Examination Facility for processing into ceramic waste.
The metallic waste formwould consist primarily of stainlesssteel cladding hulls containing the noble metal
fission products. The hullswould be removed from the el ectrorefiner and packaged for shipment to the Hot
Fuel Examination Facility for processing into the metallic waste form. Both of these waste types would be
categorized as high-level radioactive waste. The volumes of waste forms provided in Table 4-54 arefor the
standardized canisters required for disposal of these materials.

Themetallic and ceramic high-level radioactive waste generated asaresult of electrometallurgical treatment
of driver spent nuclear fuel under this alternative, and the driver and blanket spent nuclear fuel from the
demonstration project at ANL-W, would be stored temporarily at the Radioactive Scrap and Waste Facility
at ANL-W to alow retrieval for future disposal. The Radioactive Scrap and Waste Facility was designed
and constructed for temporary storage of thistype of waste. Shielding would be provided by acombination
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of (1) steel storage liners which would store the waste, and (2) the soil surrounding the liners. When a
geologic repository is available, the waste cans containing the metallic and ceramic high-level radioactive
waste would be removed from storage, shipped to the INEEL Dry Transfer Facility, and prepared for
shipment to the repository.

Other Associated Process High-Level Radioactive Waste

High-level radioactive waste could be generated as a result of blanket spent nuclear fuel processing at
ANL-W and SRS. Thiswould result from activitiesin the Hot Fuel Examination Facility (at ANL-W) and
Building 105-L (at SRS). Materia in this waste stream would consist of the absorbent used in the off-gas
system which has collected the volatile radionuclides released from the spent nuclear fuel when heated.

The volume of high-level radioactive waste that would be generated is expected to be | ess than the amount
needed tofill asingle standardized waste canister. Conservatively, thevolume of asingle canister, 0.4 cubic
meters, has been used for the volume of high-level radioactive waste generated.

Other Associated Process Low-Level Radioactive Waste

L ow-level radioactive waste would be generated asaresult of decladding and cleaning blanket spent nucl ear
fuel and electrometallurgically treating driver spent nuclear fuel at ANL-W. Thiswouldresultfromactivities
in the Fuel Conditioning Facility and the Hot Fuel Examination Facility at ANL-W (e.g., equipment
decontamination and repair), aswell asin other facilitiesat ANL-W (e.g., analytical laboratory activities).
Material in this waste stream has been generated and routinely handled at ANL-W for many years.

The volume of low-level radioactive waste resulting from decladding and cleaning of blanket spent nuclear
fuel and electrometallurgical treating driver spent nuclear fuel at ANL-W that would require disposal (after
volume reduction) would be approximately 50 cubic meters per year (1,766 cubic feet per year). This
representsapproximately 1 percent of thetotal annual volume of low-level radioactivewaste currently being
disposed of at the INEEL Subsurface Disposal Area at the Radioactive Waste Management Complex, and
thetotal of 555 cubic meters(19,600 cubic feet) represents approximately 0.7 percent of thetotal Radioactive
Waste Management Complex disposal capacity.

Other Associated Process Transuranic Waste

Transuranic waste would be generated from decontamination activitiesfor repair and maintenance of items,
and mi scellaneouswork associated with processing the sodium-bonded spent nuclear fuel. Transuranicwaste
would be generated primarily from activities conducted in gloveboxes and hot cells at ANL-W.

All of the transuranic waste generated at ANL-W would be packaged and certified in accordance with the
Waste Isolation Pilot Plant acceptance criteria prior to transport to the Waste Isolation Pilot Plant facility.
The transuranic waste generated would amount to approximately 1 cubic meter per year (35 cubic feet per
year), which is less than 0.002 percent of the volume of transuranic waste in retrievable storage at the
Radioactive Waste Management Complex at INEEL. The total volume of transuranic waste would be
approximately 9.1 cubic meters (321 cubic feet), which isapproximately 0.005 percent of the estimated total
volume of transuranic waste to be placed at the Waste Isolation Pilot Plant.

Other Associated Process Mixed Waste
Mixed waste would be generated primarily from the disposal of any cadmium-contaminated equipment or

cleanup material and the analysisof cadmium samples. Mixed wastewould be handled accordingto ANL-W
proceduresthat require limited accumulation at the point of generation. Interim storage of thiswaste would
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be accomplished at the Radioactive Scrap and Waste Facility prior to eventual disposal. The Radioactive
Scrap and Waste Facility is a permitted mixed waste storage facility for these materials. The mixed waste
streams that contribute to the overall mixed waste generated by electrometallurgical treatment have been
identified in the INEEL Site Treatment Plan (DOE 1995b).

Deactivation Waste

A variety of waste would be generated as part of deactivation activities at ANL-W. This would include
process equipment and process material such as electrorefiner salt and cadmium from electrometal lurgical
treatment of driver spent nuclear fuel. Generated waste categories would include low-level radioactive
waste, transuranic waste, and mixed waste. Thiswaste would be categorized and disposed of according to
DOE Orders and ANL-W radioactive waste management procedures, as described above for each waste
category.

The largest volume of deactivation waste would be low-level radioactive waste generated as a result of
equipment dismantling and disposal. Components of electrometallurgical treatment of the driver spent
nuclear fuel that would require disposition include two electrorefiners, two hot hydrostatic presses, and two
V-mixers, aswell asother componentssuch asthe grinder/crusher. Deactivation of these componentswould
generate additional mixed, transuranic, and low-level radioactive waste that would require management.

The deactivation waste volume would be generated over aperiod of two years. Thetotal deactivation waste
would represent an additional 30 percent over the total associated process waste requiring disposal.

SRS

The melt and dilute process at SRS would generate process waste from treatment operations and other
associated process waste from support operations. Process waste would include metalic high-level
radioactivewaste. Other associated processwastewoul dinclude operational waste such asfail ed equipment,
rags, packaging materials, and other miscellaneousitems. The associated process waste would include low-
level radioactive waste, transuranic waste, and mixed waste. All of the waste streamswould be categorized
according to existing DOE Orders and SRS waste management procedures. The anticipated categorization
of the waste types and their expected interim storage and final disposal locations are givenin Table 4-55.

Table4-55 Waste Material Categoriesat SRS and Interim and Final L ocations

Waste Stream | Category | Interim Storage Location | Final Disposal Location

Process Waste

Melt and dilute product High-level radioactive L-Area Geologic repository

metallic waste

Off-gasfilters High-level radioactivewaste?® | L-Area Geologic repository
Other Associated Process Waste

Less than 100 nanocuries Low-level radioactive waste None Low-activity waste vaults

per gram transuranic waste

Contaminated

Greater than 100 Transuranic waste Transuranic waste storage Waste I solation Pilot Plant

nanocuries per gram pads

transuranic waste

Offsite Mixed waste Mixed waste storage Offsite

buildings

@ Cleaning of the contaminated filters would generate high-level radioactive liquid waste.
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Estimates of the amounts of waste generated asaresult of the melt and dilute processing at SRS are provided
in Table4-56. Thesevaluesare based on an evaluation of wasteforecaststhat accountsonly for thefraction
of total waste that would be attributable to processing the blanket spent nuclear fuel pins.

Table4-56 Amountsof Waste Generated at SRS Under Alternative5

Waste Stream | Waste Quantities (cubic meters) 2

Direct Process Waste

Melt and dilute product 76 (189 canisters)®

Liquid high-level radioactive waste 30°

Sdltstone® 78
Other Associated Process Waste

Low-level radioactive waste 330°¢

Transuranic waste 16.5

Mixed waste 3

)

Except for the number of canisters of melt and dilute products, the values given are estimated based on the heavy metal massratio
of similar material processed at SRS (20 metric tons of heavy metal) and provided in DOE 2000.

Standardized spent nuclear fuel canisters.

Thisisaliquid high-level radioactive wastevolumewhich resultsin about one Defense Waste Processing Facility borosilicate glass
high-level radioactive waste canister or a solid high-level radioactive waste volume of 0.62 cubic meters.

Thisis a secondary process waste from processing the high-level radioactive waste.

Final disposal volume following a volume reduction (a reduction factor of 4 was assumed).

o

©

a

®

Asindicated in the following waste-type discussions, the amounts of waste associated with this processing
aternative are relatively small compared to onsite and offsite management capacities.

Direct Process Waste

During the melt and dilute process, a high-level radioactive waste melt and dilute product (metallic waste)
would be the primary product. This waste would be temporarily stored in L-Area prior to ultimate
dispositioninan offsite(proposed geologic) repository. Inaddition, somehigh-level radioactivewastewould
be generated from cleaning the off-gas filter system, which contains cesium, tellurium, and other isotopes
volatilized during the melt and dilute process. The high-level radioactive waste would be processed in the
Defense Waste Processing Facility to yield vitrified high-level radioactive waste and saltstone. Thevitrified
high-level radioactive waste would be temporarily stored at the Defense Waste Processing Facility pending
ultimate disposal in ageologic repository. Thesaltstoneisacement form of low-level radioactive wastethat
isgenerated as aby-product of SRS high-level radioactive waste tank form operations. The saltstonewould
be disposed of on site in the Z-Area Saltstone Vaults. The volume of this saltstone would be about 0.0070
percent of the 1.11 million-cubic meter (39.2 million-cubic foot) disposal capacity of the low-activity waste
vaults.

Other Associated Process Low-Level Radioactive Waste

L ow-level radioactivewastewoul d be generated during the melt and dilute process. Thevolumeof low-level
radioactive waste resulting from this alternative (after volume reduction) would be about 1.1 percent of the
total 30,500-cubic meter (1.08 million-cubic foot) disposal capacity of the low-activity waste vaults.
Other Associated Process Transuranic Waste

Thevolume of transuranic waste that would be generated during the melt and dilute process would be about

0.01 percent of the current 168,500-cubic meter (5.95 million-cubic foot) limit for the Waste I solation Pilot
Plant (DOE 1997).
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Other Associated Process Mixed Waste

Mixed waste that would be generated during the melt and dilute processwould be temporarily stored on site
in the Mixed Waste Storage Buildings prior to eventual offsite disposal. The volume of this waste would
be about 0.16 percent of the 1,900-cubic meter (67,100-cubic foot) storage capacity of these storage
buildings.

4.8 ALTERNATIVE 6: MELT AND DILUTE BLANKET AND DRIVER FUEL AT ANL-W

Under thisalternative, sodium-bonded blanket and driver spent nuclear fuel would be treated using the melt
and dilute process at ANL-W. The melt and dilute product generated by this treatment process would be
stored at the Radioactive Scrap and Waste Facility pending repackaging and transportation for disposal in
a geologic repository. Both blanket and driver spent nuclear fuel would be cleaned to remove metallic
sodium to the extent possible. The removed sodium would be stabilized using an oxidation/carbonation
process (ANL 1999). The preparation of driver and blanket spent nuclear fuel to remove metallic sodium
could start in 2003. The treatment of driver and blanket spent nuclear fuel by melt and dilute processing at
ANL-W could start in 2005 and could be completed by 2015. In addition, afull year of operations would
be needed to deactivate the processing equipment and establish an industrially safe configuration.

481 Air Quality
Nonradiological Gaseous Emissions

It isexpected that criteriaand hazardousair pollutants released from operational activitiesat ANL-W under
this alternative would be the same as for Alternative 1, with the exception that there would be no cadmium
release, as described in Section 4.3.1 (see also Appendix E, Section E.5.3.1, for more detail). Baseline air
guality concentrations are presented in Section 3.2.3.1.

Radiological Gaseous Emissions

The cleaning of the blanket and driver spent nuclear fuel and the melt and dilute trestment of this fuel would
release gaseous fission products to the hot argon cell environment. Krypton-85 and elemental tritium would be
themost preval ent radioactive gaseousfission products released to the environment. Thetritiumreleasedintothe
cell would not be oxidized due to a very low presence of oxygen and humidity in theargon cell. The argon cell
also would contain an equilibrium concentration of other radionuclide isotopes. Appendix E, Section E4.1,
provides alist of various isotopes that would be present in the argon cell in nanocuries (10° curies) and would
be released to the atmosphere through the facility stack, dong with krypton-85 and elementa tritium. The
maximum release of radioactive gases would occur when cutting of blanket and driver spent nuclear fuel to
remove metallic sodium is performed simultaneoudly. This simultaneous operation could occur over a 2-year
period during the estimated 10 years of operation, starting in 2003. Appendix E, Section E.4.5, provides more
details on various rel eases during the processing period at ANL-W. Based on an annual processing throughput
of 10 metric tons of heavy metal of blanket spent nuclear fuel elements and about 1.7 metric tons of heavy meta
of driver spent nuclear fuel elements, about 2,162 curies of eementa tritium and 32,650 curies of gaseous
krypton-85 would be released annually to the atmosphere (see Appendix E, Section E.4.5).

4.8.2 Water Resources
Surface Water

No surface water isused at ANL-W. Flood waters from the Big Lost River would not be expected to reach
the facilities at ANL-W as shown in Figure 3-3.
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Nonradiological Liquid Effluent

Thereareno dischargesto the surfacewatersat ANL-W, except for discharges of nonhazardousliquid waste
to the sewage pond and theindustrial waste pond. Big Lost River, Little Lost River, and Birch Creek would
not be impacted by activities associated with the melt and dilute treatment process. Current operating and
monitoring practiceswould continuefor stormwater and liquid effluent discharges associated with facilities

at ANL-W (see also Section 4.2.2).

During fuel treatment and associated activities, some hazardous materials may be used inside buildings. To
prevent potential releases to surface or subsurface waters resulting from spills of hazardous materials used
in buildings, these facilities are designed, constructed, and maintained to contain these materials. Double-
contained pipes, |eak detection, and secondary containment of tanks are some of the features used to prevent
hazardous materials from being released to the environment. Following existing written procedures, spill
containment and cleanup equipment is present in areas where hazardous materials are stored or used
(DOE 1996b).

Radiological Liquid Effluent

No radiological liquid effluent generated by melt and dilute treatment process operations would be
discharged to surface water at ANL-W.

Groundwater

Under thisalternative at ANL-W, therewould belittle changein groundwater consumption for domestic use
since thereislittle change expected in the number of workers. Water consumption for the melt and dilute
treatment process operationswould not impact the current water usage at ANL-W. The current water usage
at ANL-W is 188 million liters per year (49.6 million gallons per year).

Nonradiological Liquid Effluent

No nonradiological liquid effluent generated by melt and dilute treatment process operations would be
discharged to groundwater.

Radiological Liquid Effluent

No radiological liquid effluent generated by melt and dilute treatment process operations would be
discharged to groundwater.

4.8.3 Socioeconomics

Under this alternative, the existing facilities at ANL-W would remain operational. No hew employment or
in-migration of workers would be required. Thus, there would be no additional impacts on the
socioeconomic conditionsin the region around INEEL.

4.8.4 Public and Occupational Health and Safety

The assessments of potential incremental radiological and chemical impacts associated with thisalternative
are presented in this section. Summaries of radiological impacts from normal operations are presented in

Tables 457 and 4-58 for the public and workers, respectively. The radiological impacts from a spectrum
of hypothetical accident scenarios are provided in Tables 4-59 and 4—60. The impacts from hazardous
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chemical releases during accident conditions are presented in Table 4-61. Background information on the
effects of radiation on human health and safety is presented in Appendix E, Section E.2.

4.8.4.1 Normal Operations
Radiological Impacts

Under this alternative, radioactive releases would occur during sodium-bonded blanket spent nuclear fuel
and driver spent nuclear fuel cleaning and melt and dilute processes. All of these activities would be
performedintheargon cell. Appendix E, SectionsE.3, E.4.1, and E.4.2, detailsthe method and assumptions
used for cal culating the impacts of normal operational radiological releases on the public health and safety.
The maximum annual dose to the public would result when both blanket and driver spent nuclear fuel are
treated simultaneously under this alternative. Appendix E, Section E.4.5, provides the details on treatment
process duration and throughputs for each fuel type.

Calculated maximum annual and project total radiological impacts to the public are given in Table 4-57.
The impacts are calculated for two types of receptors: the general public living within 80 kilometers
(50 miles) of ANL-W in theyear 2010, and amaximally exposed offsite individual (a member of the public
assumed to beresiding at the INEEL site boundary and receiving the maximum dose). Primary contributors
to doses to members of the public would be from releases of tritium gases (about 1 percent of which were
assumed conservatively to bein oxidized form) and krypton-85; together they contribute over 99.9 percent
of thetotal calculated doses. To put the operational impactsinto perspective, comparisonswithimpactsfrom
natural background radiation also are included in the table. As shown in this table, the expected radiation
dosesto the maximally exposed offsiteindividual and the general public are much smaller than the limit of
10 millirem per year set by the EPA (40 CFR 61) and DOE (DOE Order 5400.5).

Table4-58 summarizesworker popul ation doses. Occupational doseswereestimated by examiningthetype
and duration of various operations performed by the ANL-W workers involved with the melt and dilute
treatment processes. It was concluded that the average worker dose would not be different from that
currently being experienced. The estimated annual collective worker dosewould be 22 person-rem, with an
averageindividual doseof 60 millirem per year for each of the 346 involved workers. If these estimateswere
extended over the 12 years of treatment activities (assuming operationswould start in 2003 and end in 2015)
and the 33 person-rem from 1 year of deactivation activities were included, the project total worker
population dose would be 297 person-rem, leading to arisk of 0.12 latent cancer fatalities.

As shown in Tables 457 and 4-58:

» The annual dose to the maximally exposed offsite individual would be 0.0020 millirem per year, with an
associated risk of developing a fatal cancer of 1 x 10° per year (or one chance in 1 billion that the
individual would develop afatal cancer per year of exposure).

» The collective dose to the population within 80 kilometers (50 miles) of the ANL-W facilities would be
0.012 person-rem per year, with an associated 6 x 10° latent cancer fatalities per year (or one chancein
167,000 that the population would develop afatal cancer per year of exposure).

» The project total risk to the population within 80 kilometers (50 miles) of the ANL-W facilities would be
0.000012 | atent cancer fatalities(or one chancein 83,000 that the exposed population would devel op afatal
cancer).
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Table 4-57 Annual and Project Total Radiological Impactsto the Public From Operational
ActivitiesUnder Alternative 6

Melt and Dilute Driver Spent

Melt and Dilute Blanket
Spent Nuclear Fuel at

Receptor Nuclear Fuel at ANL-W ANL-W Total

Population Within 80 Kilometers (50 Miles) in the Year 2010

Collective dose (person-rem) 2 0.012 0.00028 0.012

Excess latent cancer fatalities (per year) 6.0 x 10°® 1.4 x 107 6.1x 10°

Project total excess latent cancer fatalities® 0.000012 3.4x 107 0.000012
Maximally Exposed Offsite Individual

Dose (millirem per year) @ 0.002 0.000048 0.0020

Percent of annual background radiation © 0.00056 0.000013 0.00057

Latent cancer fatality risk (per year) 1.0x10° 2.4 x 101 1.0 x 10°

Project total lifetime cancer fatality risk 2.0x 10° 58 x 10" 2.0x10°
Average | ndividual Within 80 Kilometers (50 Miles)

Dose (millirem per year) ¢ 0.00005 1.2 x 10° 0.000051

Latent cancer fatality risk (per year) 25x 10 58x10% 2.6 x 10

Project total lifetime cancer fatality risk ° 5.0x 10 1.4 x 10" 5.1x 10"

& Annua maximum dose during normal operations.

® Total calculated doseover 12 years. Nearly all of theimpacts are associated with rel eases of tritium, krypton, and iodinethat would
occur during the cleaning process. The impact of releases resulting from melt and dilute processing only are not significant.

¢ The annua natural background radiation level at INEEL is about 360 millirem for the average individual (see Table 3-8); the
popul ation within 80 kilometers (50 miles) in the year 2010 would receive 86,500 person-rem.

4 Obtained by dividing the population dose by the number of people projected to live within 80 kilometers (50 miles) of ANL-W

in the year 2010 (240,338).

Table4-58 Annual and Project Total Radiological | mpactsto Workers From Operational
Activities Under Alternative 6

Receptor | Impacts

Worker 2

Average worker dose (millirem per year) 60

Average worker latent cancer fatality risk (project total over 12 years) 0.00029
Worker Population

Collective dose (person-rem per year) ° 22

Excess latent cancer fatalities (per year) 0.0088

Project total dose (person-rem) 297

Project total excess latent cancer fatalities 0.12

& Theregulatory doselimit for an individual worker is5,000 millirem per year (10 CFR 835). However, the maximum annual dose
to aworker would be kept below the DOE Administrative Control Level of 2,000 millirem per year, as established for all DOE

activitiesin DOE Order N 441.1.

® Increases to 33 person-rem for one year of deactivation activities.

Source: ANL 1999.

» Thecollective doseto facility workers would be 22 person-rem per year, with an associated 0.0088 | atent
cancer fatalities (or one chance in 113 that the workers would experience a fatal cancer per year of

operation).

4-85



Final Environmental Impact Satement for the Treatment and Management of Sodium-Bonded Spent Nuclear Fuel

» The project total dose to facility workers would be 297 person-rem with an associated 0.12 |atent cancer
fatalities (or one chance in eight that the exposed workers would experience afatal cancer).

These results indicate that no increase in the expected number of fatal cancers among the various affected
populations would result from the activities under this alternative.

Hazardous Chemical |mpacts

The hazardous chemical impacts to the public residing at the INEEL site boundary from the operational
activities at ANL-W under Alternative 6 would be similar to the impacts evaluated for Alternative 1, with
the exception that there would be no cadmium release, as described in Section 4.3.4.1. Theresultsindicate
that no adverse toxic health or cancer effects would be expected from exposure to hazardous chemicals
released under this alternative. The existing chemical environment is presented in Section 3.2.10.2.

4.8.4.2 Facility Accidents
Radiological Impacts

The potential radiological impacts to the public and a noninvolved onsite worker due to accidents during
operational activities related to melt and dilute processing of fuel elements are summarized and presented
in this section. The detailed analysis of facility accidents and the associated assumptions are presented in
Appendix F. Thedetailed analysisconsidered awide spectrum of potential accident scenarios, includingfire,
spills, criticality, earthquake, and aircraft crash. The aircraft crash event was determined to have an
occurrencefrequency of lessthan 10~ per year, and consequence analysesfor thisevent were not performed.
Double-batching of the driver spent nuclear fuel was determined potentially to result in a criticality event
(see Appendix F), and this event was analyzed for the driver spent nuclear fuel only. Processing of the
blanket and driver spent nuclear fuel would be performed in the Hot Fuel Examination Facility. The
multifacility impacts of the beyond-design-basis earthquake are not relevant to processing of the fuel under
thisoption. Therefore, only the higher frequency design-basis earthquake event was analyzed. Table4-59
presentsthefrequenciesand consequences of the postul ated set of accidentsto the maximally exposed offsite
individual; the offsite population residing within 80 kilometers (50 miles) of the facility; and anoninvolved
worker located 100 meters (330 feet) to 230 meters (755 feet) from the facility. The 230-meter (755-foot)
distance is the ANL-W bus staging area, which leads to a higher dose to the noninvolved worker for the
scenarios with elevated releases.

The dose to the maximally exposed offsite individual was calculated for the 95" percentile meteorological
conditions. The doses to the population and the noninvolved worker were calculated using 50" percentile
meteorological conditions. DOE did not quantitatively estimate the involved worker dose due to accidents.
(Seethediscussion ontheinvolved worker in Section 4.2.4.2.) The accident risksfor the samereceptorsare
summarized in Table 4-60.

For accidents at ANL-W, the highest risk of a latent cancer fatality to the maximally exposed offsite
individual and anoninvolved worker would be 0.000076 per year (or onechancein 13,160 that theindividual
would develop afatal cancer per year of operation) and 2.7 x 10 per year (or one chance in 370,400 that
the individual would develop afatal cancer per year of operation), respectively. Theincreased number of
latent cancer fatalitiesin the surrounding population would be 0.0090 per year (or one chancein 111 that the
population would experience afatal cancer per year of operation).
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Table4-59 Accident Frequency and Consequences Under Alternative 6

Maximally Exposed Population Within
Offsite I ndividual 80 Kilometers (50 Miles) Noninvolved Worker
Latent Excess Latent
Frequency Cancer Dose Latent Cancer
(event per Dose Fatality (person- Cancer Dose Fatality
Accident year) (millirem) Risk @ rem) Fatalities® (millirem) Risk @
Driver Spent Nuclear Fuel
Waste handling spill 0.0024 597 0.00030 70.8 0.035 26.7 0.000011
E:Z‘”S”ra”'c waste 0.001 0.059 30x10° | 00071 | 36x10° 0.22 8.8 x 10°
Cask drop 0.01 0.030 1.5x 108 0.0035 1.8 x 10° 0.00084 3.4 x 1010
Design-basis 0.008 19000 0.0095 2250 11 840 0.00034
earthquake
Sodium fire 0.008 282 0.00014 33 0.016 2.6 1.0x 10°
Criticality 0.0003 0.52 2.6 x 107 0.085 0.000043 0.47 1.9x 107
Blanket Spent Nuclear Fuel
Waste handling spill 0.0024 15 7.5x10° 18 0.00090 0.49 2.0x 107
E:Z‘”S”ra”'c waste 0.001 0.059 30x10° | 00071 | 36x10° 0.22 8.8 x 10°
Cask drop 0.01 0.0024 1.2x10° 0.00028 1.4 x 107 0.000049 2.0x 10
eDare?h%rE:ka:S 0.008 471 0.00024 56.1 0.028 152 6.1 x 10°
Sodium fire © 0.008 5.9 3.0x 10° 0.69 0.00035 0.054 2.2 x10%
@ Increased likelihood of alatent cancer fataity.
® | ncreased number of latent cancer fatalities.
¢ The frequency for this event is the frequency for the facility design-basis earthquake-initiating cell fire.
Table 460 Annual Cancer Risks Dueto Accidentsat ANL-W Under Alternative 6
Maximally Exposed Population Within Noninvolved
Accident Offsite Individual ? 80 Kilometers (50 Miles) P Worker 2
Driver Spent Nuclear Fuel
Waste liquid spill 7.2x107 0.000085 2.6 x 108
Transuranic waste fire 3.0x 10" 3.6 x 10° 8.8x 10"
Cask drop 1.5x 10" 1.7 x 10® 3.4x10"
Design-basis earthquake 0.000076 0.0090 2.7x10°
Sodium fire 1.1x10°® 0.00013 8.3 x 10°
Criticality 8.0 x 10 1.3x 108 5.7 x 10"
Blanket Spent Nuclear Fuel
Waste liquid spill 1.8x 108 2.2x10° 4.8 x 107
Cask drop 1.2x10™M 1.4 x10° 2.0x 10"
Transuranic waste fire 3.0x 10" 3.6 x 10° 8.8x 10"
Design-basis earthquake 1.9 x 10° 0.00023 4.8 x 10*
Sodium fire 2.4 x 108 2.8 x10° 1.7 x10°

& Increased likelihood of alatent cancer fatality.
® Increased number of latent cancer fatalities.
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Hazardous Chemical |mpacts

Nonradiological impacts are evaluated in terms of comparison to ERPG. ERPG values are estimates of
airborne concentration threshol ds above which one can reasonably anticipate observing adverse effects (see
Appendixes F, Section F.3.1.2 for details).

The hazardous chemical impacts of potential facility accidents associated with the treatment of the driver
spent nuclear fuel using the electrometallurgical process are summarized in Table 4—61.

Table 461 Hazardous Chemical Impacts Dueto Accidents at ANL-W Under Alternative 6

Frequency
Accident (event per year) Receptor Exposure
Sodium fire 0.008 Noninvolved worker Sodium: lessthan ERPG-1

Maximally exposed offsite individual Sodium: lessthan ERPG-1

ERPG = Emergency Response Planning Guideline.

485 Environmental Justice

Asdiscussed in Appendix H, Executive Order 12898 directs Federal agenciesto address disproportionately
high and adverse health or environmental effects of aternatives on minority or low-income populations.

Analyses of normal operations and accident conditions presented in Section 4.8.4 show the risk of latent
cancer fatalities to the public residing within 80 kilometers (50 miles) of the melt and dilute treatment
processing facilitiesat ANL-W to be much lower than 1. Therefore, radiological and nonradiological risks
posed by implementati on of thisal ternativewould have no disproportionately high and adverse consequences
on any particular group within the general population, including minority or low-income populations.

486 Waste Management

Thisalternativewoul d generate processwastefromtreatment operations, other associated processwastefrom
normal support operations, and deactivation waste following the conclusion of operations. Process waste
wouldincludehigh-level radioactive metallic and ceramic waste from stabilizing theresidual wastefromthe
existing Electrometallurgical Demonstration Project. Other associated process waste would include
operational waste such as failed equipment, rags, packaging materials, and other miscellaneous items.
Deactivation waste would include the disposal of process equipment and other materials. All of these
materials would be categorized according to existing DOE Orders and ANL-W waste management
procedures. The anticipated categorization of these waste typesand their expected interim storage and final
disposal locations are given in Table 4-9 (see Section 4.2.6). The quantities of various waste forms
generated as aresult of Alternative 6 are provided in Table 4-62.

Estimates of thetotal amount of other associated processwaste generated are based on an eval uation of waste
forecastsfrom ANL-W, together with an understanding of melt and dilute process activities resulting in the
generation of each waste category. Thevaluesin Table4-62 arefor disposal and include volume reduction.
It is anticipated that a large fraction of the low-level radioactive waste that would be generated as a result
of Alternative 6 could bevolume-reduced by up to 100 percent at the Waste Experimental Reduction Facility
at INEEL prior to disposal at the INEEL Subsurface Disposal Area at the Radioactive Waste M anagement
Complex.
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Table4-62 Amountsof Waste Generated at ANL-W Under Alternative 62

Waste Quantities
Waste Stream Volume (cubic meters) | Mass (kilograms)

Direct Process Waste

Fuel assembly hardware (low-level radioactive waste) 0 0

High-level radioactive ceramic waste 19.4 (31 canisters) © 29,000

High-level radioactive metallic waste 0.6 (1 canister) © 460

Melt and dilute product 65.6 (164 canisters) 136,400
Other Associated Process Waste

High-level radioactive waste 0.4 (1 canister) ® 220

Low-level radioactive waste © 711 144,000

Transuranic waste 125 5,400

Mixed waste 35.3 19,000

Sanitary waste 4,960 1.72x10°
Deactivation Waste

Low-level radioactive waste © 213 72,000

Transuranic waste 16 853

Mixed waste 59 3,500

& These waste generation estimates are through the year 2015. This s the assumed date that these materials might be sent to the
repository. Treatment, high-level radioactive waste processing, deactivation, and interim storage would be accomplished during
this time period.

® Standardized canisters.

¢ Thevolumeslisted represent final disposal volumes following volume reduction at the Waste Experimental Reduction Facility at
INEEL.

Source:  ANL 1999.

The waste valuesin Table 462 represent total quantities that would be produced as aresult of Alternative
6 operations. They arenot incremental increases over the volumes provided in Table 4-10 that would result
from the No Action Alternative. In Alternative 6, both the driver and blanket spent nuclear fuel would be
transformed into ahigh-level radioactive waste form (melt and dilute product) for disposal in therepository,
and in this conversion process, the total volume of material to be disposed of in the repository would be
reduced from direct disposal values.

Direct Process Waste

For this alternative, fuel hardware would be used as part of the stainless steel to form the metal ingot for
disposal of the fuel by melting. Its massisincluded as part of the spent nuclear fuel disposal.

Under this aternative, metallic and ceramic high-level radioactive waste would be produced from existing
process material at ANL-W. This waste would be generated to stabilize materials produced during the
electrometallurgical demonstration project. In addition, the salt removed from the melting furnace used for
driver spent nuclear fuel would contain fission products that would be stabilized in ceramic waste. The
volumes of waste forms provided in Table 4-62 are for the standardized canisters required for disposal of
these materials.

A second metallic high-level radioactive waste called the melt and dilute product would be generated as a
result of the melt and dilute treatment of fuel at ANL-W. Thiswaste, along with the ceramic and metallic
waste from the demonstration project, would be stored temporarily at the Radioactive Scrap and Waste
Facility at ANL-W to allow retrieval for future disposal. The Radioactive Scrap and Waste Facility was
designed and constructed for temporary storage of this type of waste. Shielding would be provided by a
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combination of (1) steel storage liners which would store the waste, and (2) the soil surrounding the liners.
When a geologic repository is available, the waste cans containing this high-level radioactive waste would
be removed from storage, shipped to the INEEL Dry Transfer Facility, and prepared for shipment to the
repository.

Other Associated Process High-Level Radioactive Waste

High-level radioactive waste would be generated as a result of driver and blanket spent nuclear fuel
processing at ANL-W. Thiswould result from activitiesin the Hot Fuel Examination Facility. Material in
thiswaste stream would consist of the absorbent used in the off-gas system which would have collected the
volatile radionuclides released from the spent nuclear fuel when heated.

The volume of high-level radioactive waste generated is expected to be less than the amount needed to fill
asingle standardized waste canister. Conservatively, the volume of asingle canister, 0.4 cubic meters, was
used for the volume of high-level radioactive waste generated.

Other Associated Process Low-Level Radioactive Waste

Low-level radioactive waste would be generated as a result of the melt and dilute treatment of fuel at
ANL-W. Thiswould result from activitiesin the Fuel Conditioning Facility and the Hot Fuel Examination
Facility at ANL-W (e.g., equipment decontamination and repair), as well as in other facilities at ANL-W
(e.g., anaytical laboratory activities). Material inthiswastestream hasbeen generated and routinely handled
at ANL-W for many years.

The volume of low-level radioactive waste at ANL-W that would require disposal (after volume reduction)
would be approximately 50 cubic meters (1,766 cubicfeet) per year. Thisrepresentsapproximately 1 percent
of the total annual volume of low-level radioactive waste currently being disposed of at the INEEL
Subsurface Disposal Areaat the Radi oactive Waste M anagement Complex, and thetotal of 711 cubic meters
(25,100 cubic feet) represents approximately 0.6 percent of the total Radioactive Waste Management
Complex disposal capacity.

Other Associated Process Transuranic Waste

Transuranic wastewould be generated from decontamination activitiesfor repair and maintenance of items,
and mi scellaneouswork associ ated with processi ng the sodium-bonded spent nuclear fuel. Transuranicwaste
would be generated primarily from activities conducted in gloveboxes and hot cells at ANL-W.

All of thetransuranic waste generated at ANL-W would be packaged and certified in accordance with Waste
Isolation Pilot Plant acceptance criteriaprior to transport to the Waste Isolation Pilot Plant. Thetransuranic
waste generated would amount to approximately 1 cubic meter (35 cubic feet) per year, which isless than
0.002 percent of thevolumeof transurani c wasteinretrievabl e storage at the Radi oactive Waste M anagement
Complex at INEEL. The total volume of transuranic waste would be 12.5 cubic meters (441 cubic feet),
whichislessthan 0.008 percent of the estimated total volume of transuranic waste to be placed at the Waste
Isolation Pilot Plant.

Other Associated Process Mixed Waste
Mixed waste would be generated primarily from the disposal of any cadmium-contaminated equipment or
cleanup material and theanalysisof cadmium samples. Mixed wastewould be handled accordingto ANL-W

proceduresthat require limited accumulation at the point of generation. Interim storage of thiswaste would
be accomplished at the Radioactive Scrap and Waste Facility prior to eventual disposal. The Radioactive
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Scrap and Waste Facility is a permitted mixed waste storage facility for these materials. The mixed waste
streamsthat contribute to the overall mixed waste generated by electrometallurgical treatment areidentified
in the INEEL Site Treatment Plan (DOE 1995b).

Deactivation Waste

A variety of waste would be generated as part of deactivation activities associated with melt and dilute
treatment of sodium-bonded spent nuclear fuel at ANL-W. Generated waste categorieswould include |ow-
level radioactive waste, transuranic waste, and mixed waste. Thiswaste would be categorized and disposed
of according to DOE Ordersand ANL-W radioactive waste management procedures, as described abovefor
each waste category.

The largest volume of deactivation waste would be low-level radioactive waste generated as a result of
dismantling and disposing of electrometallurgical treatment and melt and dilute processing equipment.
Components of the electrometallurgical demonstration project that would require disposition include two
electrorefiners; two hot hydrostatic presses; and one V-mixer, as well as other components such as the
grinder/crusher. Deactivation of components would generate additional mixed, transuranic, and low-level
radioactive waste that would require management. Thetotal deactivation waste would represent 35 percent
over the total associated process waste requiring disposal.

4.9 TRANSPORTATION IMPACTS

Transportation impacts may be divided into two parts: the impacts of incident-free or routine transportation,
and theimpactsof transportation accidents. Incident-freetransportation and transportation accident impacts
are divided into two parts: nonradiological impacts and radiological impacts. Incident-free transportation
impacts include radiological impacts on the public and the crew from the radiation field that surrounds the
package. Nonradiological impacts of incident-free transportation are from vehicular emissions.
Nonradiological impacts of potential transportation accidentsincludetraffic accident fatalities. Only inthe
worst conceivable conditions, which are of low probability, could atransportation cask of the type used to
transport radioactive material be so damaged that arel ease of radioactivity to the environment could occur.

The impact of aspecific accident is expressed in terms of probabilistic risk, which isthe probability of that
accident occurring multiplied by its consequence. Hypothetical accidents ranging from alow-speed impact
tothoseinvolving high-speed impactswith or without firesleadingto cask failureareanayzed. Theaccident
frequencies and consequences are evaluated using the method devel oped for the NRC, which is known as
the “Modal Study” (NRC 1987). The overal risk is obtained by summing the individual risks from all
accident conditions. The risksfor radiological accidents are expressed as additional latent cancer fatalities
and as additional immediate fatalities for nonradiological accidents. The risks of incident-free effects are
expressed in additional latent cancer fatalities.

The first step in the ground transportation analysis was to determine the incident-free and accident risk
factors on a per-shipment basis for transportation of the various materials. Calculation of risk factors was
accomplished by usingthe HIGHWAY (Johnson et al. 1993) computer codesto choose representativeroutes
according to U.S. Department of Transportation regulations. These codes provide popul ation estimates so
that RADTRAN 5 (Neuhauser and Kanipe 1998) codes could be used to determine the radiological risk
factors. Thisanalysisisdiscussed in Appendix G. Table 4-63 lists the sodium-bonded spent nuclear fuel
destinations evaluated in this EIS.
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Table 463 Transportation Summary for Sodium-Bonded Fuel

Metric
Tons of Number of
Heavy Destination/ Shipments/Type of
Fuel Type Alternatives? Metal Origin/State State Cask Transport
EBR-II driver All 11 ANL-W/ID ANL-W/ID HFEF-5 84/0On site,
intrafacility transfers
EBR-II driver All 2.0 INTEC/ID ANL-W/ID | TN-FSV 17/0On site with roads
or open or
NAC-LWT | 43/On site with roads
open
EBR-II blanket All 224 ANL-W/ID ANL-W/ID HFEF-5 165/On site,
intrafacility transfers
Fast Flux Test All 0.33 Hanford/WA ANL-W/ID | T-3 10/Public highways
Facility driver ®
Fermi-1 blanket All 34.2 INTEC/ID ANL-W/ID PB-1 14/On site with road
closed
Miscellaneous® All 0.1 Oak Ridge ANL-W/ID Tobe 1/Public highways
National determined
Laboratory/TN, by DOE
Sandia National 1/Public highways
Laboratories/NM,
SRS/SC 1/Public highways
Declad EBR-I1 3and5 224 ANL-W/ID SRS/ISC NAC-LWT | 11/Public highways
blanket
Declad Fermi-1 3and5 34.2 ANL-W/ID SRS/SC NAC-LWT | 18/Public highways
blanket

ID =1daho; NM = New Mexico; SC = South Carolina; TN = Tennessee; WA = Washington

& “All” includes the proposed action plus the No Action Alternative.

> This fuel is assumed to be in Idaho per the amended Record of Decision for the Programmatic Spent Nuclear Fuel EIS
(61 FR 9441).

Transportation of the Fast Flux Test Facility driver spent nuclear fuel currently stored at theHanford siteand
thesmall amountsof mi scell aneous sodium-bonded spent nuclear fuel currently stored at Oak Ridge National
Laboratory, SandiaNational Laboratories, and at SRS (see Section 2.2.3 and Appendix D, Section D.5.2, for
more details on miscellaneous fuel types) are shipment campaigns related to sodium-bonded spent nucl ear
fuel and were analyzed by DOE in the Programmatic Spent Nuclear Fuel EIS (DOE 1995aand 61 FR 9441),
so they areincluded by reference in thisimpact analysis. See Appendix G for more details.

All EBR-II blanket and some EBR-I1 driver spent nuclear fuel are currently stored at ANL-W and would be
subject to abuilding-to-building movement for processing. Sincethe movement isashort distance on closed
DOE-controlled roads, DOE proceduresand the NRC regulationsdo not require the use of acertified Type B
cask. Noincident-freerisk analysisis necessary because the public would receive no measurabl e exposure.
Theworker dose isincluded in the process and handling dose estimates because the same personnel would
be moving the spent nuclear fuel. The probability and consequences of potential accidents during movement
are bounded in frequency and consequence by handling accidents.

Fermi-1 blanket spent nuclear fuel would be shipped from INTEC to ANL-W in the Type B cask (PB-1
Cask). Since DOE would close the roads between INTEC and ANL-W using existing traffic gates, and the
road isuninhabited, no quantitative analysisisnecessary. Noincident-freerisk analysisisnecessary because
the public would receive no measurable exposure. Theworker doseisincluded in the process and handling
dose estimates because the same personnel would be moving the spent nuclear fuel. Oncethe cask isclosed
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for movement on the closed roads, the likelihood and consequences of any foreseeable accident would be
very small and are not further quantified.

EBR-I1 driver spent nuclear fuel would be shipped from INTEC to ANL-W inacertified Type B cask, either
model TN-FSV or model NAC-LWT. Since the cask would be certified, DOE would not close the roads
between INTEC and ANL-W. However, since the road is uninhabited, limited quantitative analysis is
necessary. No incident-free risk analysis for exposure to the public at stops or in their homesis necessary.
The worker dose is analyzed for the transportation crew, and the dose to other vehicles using the road is
estimated. No accident analysisis necessary because potential accidents during movement are bounded in
frequency and consequence by the handling accidents. Once the cask is closed for movement on the closed
roads, the likelihood and consequences of any foreseeable accident would be very small.

Transportation-related risks are cal culated and presented separately for workers and membersof the general
public. Theworkersconsidered aretruck crew membersinvolved inthe actual overland transportation. The
general publicincludesall personswho could be exposed to a shipment whileit ismoving or stopped during
transit. Theaffected population includesindividualsliving within 800 meters (0.5 miles) of each side of the
road. Potential risks are estimated for the affected population and for the hypothetical maximally exposed
offsiteindividual. For incident-free operations, the maximally exposed individual would be an individual
stuck in traffic next to the shipment for 30 minutes. For accident conditions, the maximally exposed
individual isassumed to be an individual located 33 meters (105 feet) directly downwind from the accident.
Therisk to the affected population is a measure of the radiological risk posed to society as awhole by the
aternative being considered. The impact to the affected population is used as the primary means of
comparing various aternatives.

The following provides a summary of transportation impacts. Appendix G details the methods and
assumptions used.

49.1 OnsiteTransportation Impacts- No Action Alternative

Under all aternatives, EBR-11 driver spent nuclear fuel would be shipped by DOE in 17 shipmentsusing the
TN-FSU cask, or 43 shipmentsusingthe NAC-LWT cask. Theanalysisassumesthat 43 shipmentsare made.
Fifteen ceramic waste form, 1 metallic waste form, and 355 spent nuclear fuel shipments would be made
from ANL-W tothe INEEL Dry Transfer Facility. Thetotal distancetraveled on public roadsonthe INEEL
site by trucks carrying radioactive materials would be 16,000 kilometers (9,900 miles).

Impacts of Onsite Incident-Free Transportation. The dose to transportation workers from all
transportation activities required by this alternative was estimated at 0.003 person-rem; the collective dose
to the affected population would be 0.022 person-rem. Accordingly, incident-free transportation of
radioactive material would result in 1.2 x 10° latent fatal cancers among transportation workers and
0.000011 latent fatal cancersinthetotal affected population over the duration of thetransportation activities.
Latent fatal cancers associated with radiological releases were estimated by multiplying the worker dose by
0.0004 latent fatal cancers per person-rem of exposure, and multiplying the collective dose to the affected
population by 0.0005 latent fatal cancers per person-rem of exposure (ICRP 1991).

Impacts of Onsite Accidents During Ground Transportation. The maximum foreseeable onsite
transportation accident under thisalternative (probability of occurrence: morethan 1 x 107 per year) would
not breech the transportation cask. The probability of more severe accidents also was evaluated, and was
estimated to be lessthan 1 x 10”7 per year.
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Estimates of thetotal ground transportation accident risks under thisalternative are asfollows. acollective
dose to the affected population of lessthan 1 x 10° person-rem would result in lessthan 1 x 10° |atent fatal
cancers; and traffic accidents would result in 0.00012 traffic fatalities.

49.2 OnsteTransportation Impacts - Alternative 1

In addition to the 43 shipments of EBR-II driver spent nuclear fuel, 125 ceramic waste form and 5 metallic
waste form shipmentsfrom ANL-W to the INEEL Dry Transfer Facility would be made. Thetotal distance
traveled on public roads on the INEEL site by trucks carrying radioactive materials would be
6,700 kilometers (4,200 miles).

Impacts of Onsite Incident-Free Transportation. The dose to transportation workers from all
transportation activities entailed by this alternative was estimated at 0.0044 person-rem; the collective dose
to the affected population would be 0.033 person-rem. Accordingly, incident-free transportation of
radioactive material would result in 1.8 x 10° latent fatal cancers among transportation workers and
0.000016 latent fatal cancersinthetotal affected population over the duration of thetransportation activities.

Impacts of Onsite Accidents During Ground Transportation. The maximum foreseeable onsite
transportation accident under this alternative (probability of occurrence: morethan 1 x 107 per year) would
not breech the transportation cask. The probability of more severe accidents also was evaluated, and was
estimated to be lessthan 1 x 10" per year.

Estimates of thetotal ground transportation accident risks under thisalternative are asfollows. acollective
dose to the affected population of lessthan 1 x 10° person-rem would result in lessthan 1 x 10° latent fatal
cancers; and traffic accidents would result in 0.000052 traffic fatalities.

49.3 Onste Transportation Impacts - Alternative 2

In addition to the 43 shipments of EBR-11 driver spent nuclear fuel, 27 ceramic waste form, 7 metallic waste
form, and 63 spent nuclear fuel shipmentsfrom ANL-W tothe INEEL Dry Transfer Facility would be made.
Thetotal distancetraveled on public roadson the INEEL siteby trucks carrying radioactive materialswould
be 5,200 kilometers (3,200 miles).

Impacts of Onsite Incident-Free Transportation. The dose to transportation workers from all
transportation activities entailed by this alternative was estimated at 0.0043 person-rem; the collective dose
to the affected population would be 0.032 person-rem. Accordingly, incident-free transportation of
radioactive material would result in 1.7 x 10° latent fatal cancers among transportation workers and
0.000016 latent fatal cancersinthetotal affected popul ation over the duration of thetransportation activities.

Impacts of Onsite Accidents During Ground Transportation. The maximum foreseeable onsite
transportation accident under this alternative (probability of occurrence: morethan 1 x 107 per year) would
not breech the transportation cask. The probability of more severe accidents also was evaluated, and was
estimated to be lessthan 1 x 10”7 per year.

Estimates of thetotal ground transportation accident risks under thisalternative are asfollows. acollective

dose to the affected population of lessthan 1 x 10° person-rem would result in lessthan 1 x 10° |atent fatal
cancers; and traffic accidents would result in 0.00008 traffic fatalities.
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49.4 On- and Offsite Transportation Impacts - Alternative 3

In addition to the 43 shipmentsof EBR-I1 driver spent nuclear fuel, Alternative 3would require 11 shipments
of declad EBR-II blanket material and 18 shipments of Fermi-1 blanket material from ANL-W to SRS.
Twenty-seven ceramic waste form and 2 metallic waste form shipments from ANL-W to the INEEL Dry
Transfer Facility would be made. The impacts for these aternatives include both on- and offsite
transportation. Thetotal distance traveled on public roads by trucks carrying radioactive materials would
be 111,800 kilometers (69,500 miles).

Impacts of On- and Offsite Incident-Free Transportation. The dose to transportation workers from all
transportation activities required by this alternative was estimated at 0.0052 person-rem; the collective dose
to the affected population would be 0.042 person-rem. Accordingly, incident-free transportation of
radioactive material would result in 2.1 x 10° latent fatal cancers among transportation workers and
0.000021 latent fatal cancersinthetotal affected popul ation over the duration of thetransportation activities.
The dose to transportation workers from transporting cleaned and declad blanket spent nuclear fuel to SRS
was estimated at 0.0012 person-rem; the collective dose to the affected population would be 0.012 person-
rem. Accordingly, incident-free transportation of radioactive material would resultin 4.7 x 107 |atent fatal
cancers among transportation workers and 6 x 10° latent fatal cancersin the total affected population over
the duration of the transportation activities. The estimated number of nonradiological fatalities from
vehicular emissions associated with this alternative is 0.00039.

Impactsof On-and OffsiteAccidentsDuring Ground Transportation. Themaximumforeseeableoffsite
transportation accident under this alternative (probability of occurrence: morethan 1 x 107 per year) would
be shipment of EBR-11 blanket material from DOE’ sfacility at ANL-W to SRS with a Severity Category 5
accident inasuburban population zoneunder neutral (average) weather conditions. Theaccident could result
in adose of 0.00024 person-remto the public with an associated 1.2 x 107 latent fatal cancers, and 2.5 x 103
rem to the hypothetical maximally exposed individual with a latent fatal cancer risk of 1.3 x 10%°. No
fatalitieswould be expected. The probabilities of more severe accidents, different weather conditionsat the
time of accident, or occurrence in amore densely populated area also were evaluated, and were estimated
to belessthan 1 x 107 per year.

Estimates of thetotal ground transportation accident risks under this alternative are asfollows. acollective
dose to the affected population of 3.4 x 10 person-rem would result in 1.7 x 10° |atent fatal cancers; and
traffic accidentswould result in 0.0018 traffic fatalities. Ground transportation accident risksto the affected
popul ation fromtransporting blanket fuel to SRSwere estimated at 3 x 10°° person-rem, resultingin 1.5 x 10
° latent fatal cancers; and traffic accidents would result in 0.0017 traffic fatalities.

495 Onste Transportation Impacts - Alternative 4

In addition to the 43 shipments of EBR-11 driver spent nuclear fuel, 27 ceramic waste form, 2 metallic waste
form, and 114 melt and dilute product shipments would be made from ANL-W to the INEEL Dry Transfer
Facility. The total distance traveled on public roads on the INEEL site by trucks carrying radioactive
materials would be 7,200 kilometers (4,500 miles).

Impacts of Onsite Incident-Free Transportation. The dose to transportation workers from all
transportation activities required by this alternative was estimated at 0.02 person-rem; the collective dose
to the public would be 0.14 person-rem. Accordingly, incident-free transportation of radioactive material
wouldresultin7.9 x 10° latent fatal cancersamong transportationworkers, and 0.000072 |atent fatal cancers
in the total affected population over the duration of the transportation activities.
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Impacts of Onsite Accidents During Ground Transportation. The maximum foreseeable onsite
transportation accident under thisalternative (probability of occurrence: morethan 1 x 107 per year) would
not breech the transportation cask. The probability of more severe accidents also was evaluated, and
estimated to be lessthan 1 x 10”7 per year.

Estimates of thetotal ground transportation accident risks under thisalternative are asfollows. acollective
dose to the affected population of lessthan 1 x 10°® person-rem would result in lessthan 1 x 10° |atent fatal
cancers; and traffic accidents would result in 0.00011 traffic fatalities.

49.6 On-and Offsite Transportation Impacts- Alternative 5

In addition to the 43 shipments of EBR-II driver spent nuclear fuel, Alternative 5 requires 11 shipments of
declad EBR-II blanket material and 18 shipmentsof Fermi-1 blanket material from ANL-W to SRS. Twenty-
seven ceramic waste form and 2 metallic waste form shipments would be made from ANL-W to the INEEL
Dry Transfer Facility. The impacts for these alternatives include both on- and offsite transportation. The
total distancetravel ed on public roads by trucks carrying radioactive materialswould be 111,800 kilometers
(69,500 miles).

Impacts of On- and Offsite Incident-Free Transportation. The dose to transportation workers from all
transportation activitiesrequired by this alternative was estimated at 0.0052 person-rem; the collective dose
to the public would be 0.042 person-rem. Accordingly, incident-free transportation of radioactive material
wouldresultin2.1 x 10° latent fatal cancers among transportation workers and 0.000021 | atent fatal cancers
inthetotal affected population over the duration of the transportation activities. The doseto transportation
workers from transporting cleaned and declad blanket spent nuclear fuel to SRS was estimated at
0.0012 person-rem; the collective doseto the public would be 0.012 person-rem. Accordingly, incident-free
transportation of radioactive material would result in 4.7 x 107 latent fatal cancers among transportation
workers and 6 x 10° latent fatal cancers in the total affected population over the duration of the
transportation activities. The estimated number of nonradiological fatalities from vehicular emissions
associated with this alternative would be 0.00039.

Impactsof On-and OffsiteAccidentsDuring Ground Transpor tation. Themaximumforeseeableoffsite
transportation accident under this alternative (probability of occurrence: morethan 1 x 107 per year) would
be shipment of EBR-II blanket material from DOE’ sfacility at ANL-W to SRS with a Severity Category 5
accident inasuburban population zoneunder neutral (average) weather conditions. Theaccident could result
in adose of 0.00024 person-remto the public with an associated 1.2 x 107 latent fatal cancers, and 2.5 x 103
rem to the hypothetical maximally exposed individual with a latent fatal cancer risk of 1.3 x 10%°. No
fatalities would be expected to occur. The probabilities of more severe accidents, different weather
conditions at the time of accident, or occurrencein amore densely populated area also were eval uated, and
were estimated to be lessthan 1 x 107 per year.

Estimates of thetotal ground transportation accident risks under thisalternative are asfollows. acollective
dose to the affected population of 3.4 x 10 person-rem would result in 1.7 x 10° latent fatal cancers; and
traffic accidentswould result in 0.0018 traffic fatalities. Ground transportation accident risksto the affected
popul ation fromtransporting blanket fuel to SRSwere estimated at 3 x 10° person-rem, resultingin 1.5 x 10
° latent fatal cancers; and traffic accidents would result in 0.0017 traffic fatalities.

49.7 Onsite Transportation Impacts - Alternative 6

In addition to the 43 shipments of EBR-I11 driver spent nuclear fuel, 32 ceramic waste form, 1 metalic waste
form, and 164 melt and dilute product shipmentswould be made from ANL-W to the INEEL Dry Transfer
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Facility. The total distance traveled on public roads on the INEEL site by trucks carrying radioactive
materials would be 9,300 kilometers (5,800 miles).

Impacts of Onsite Incident-Free Transportation. The dose to transportation workers from all
transportation activities required by this alternative was estimated at 0.027 person-rem; the collective dose
to the public would be 0.20 person-rem. Accordingly, incident-free transportation of radioactive material
would result in 0.000011 latent fatal cancers among transportation workers and 0.0001 latent fatal cancers
in the total affected population over the duration of the transportation activities.

Impacts of Onsite Accidents During Ground Transportation. The maximum foreseeable onsite
transportation accident under this alternative (probability of occurrence: morethan 1 x 107 per year) would
not breech the transportation cask. The probability of more severe accidents also was evaluated, and was
estimated to be lessthan 1 x 10”7 per year.

Estimates of thetotal ground transportation accident risks under this alternative are asfollows. acollective
dose to the affected population of lessthan 1 x 10 person-rem would result inlessthan 1 x 10° latent fatal
cancers; and traffic accidents would result in 0.00014 traffic fatalities.

4.10 PREFERRED ALTERNATIVE

DOE has identified electrometallurgical treatment (Alternative 1) as its Preferred Alternative for the
treatment and management of all sodium-bonded spent nuclear fuel, except for the Fermi-1 blanket fuel. The
No Action Alternative is preferred for the Fermi-1 blanket spent nuclear fuel; therefore, Fermi-1 blanket
spent nuclear fuel would remain in storage, pending a subsequent decision on its long-term management.
While EBR-II spent nuclear fuel isundergoing el ectrometal lurgical treatment, DOE has approximately four
years' in which to evaluate the operating experience of electrometallurgical treatment technology and
continuetoinvestigate alternativetreatment techniquesthat currently require additional devel opment for the
Fermi-1 blanket spent nuclear fuel. After this data is evaluated, DOE would decide whether to treat the
Fermi-1 blanket spent nuclear fuel using electrometallurgical treatment or to use another treatment method
and/or disposal technique.

The environmental impacts of the Preferred Alternative, as identified above, are provided in detail in
Section 4.2 for the No Action Alternative and in Section 4.3 for Alternative 1. The evaluations providedin
these sections cover treatment of both Fermi-1 blanket and other sodium-bonded spent nuclear fuel. The
environmental impact contributions from treatment of the Fermi-1 blanket spent nuclear fuel as compared
to the EBR-II sodium-bonded spent nuclear are negligible for all resources except for waste management.
Overall, theenvironmental impactsof Alternative 1 bound those of the Preferred Alternativefor all resources
except for waste management, where the No Action Alternative bounds. The decision to
electrometallurgically treat all sodium-bonded spent nuclear fuel except the Fermi-1 blanket fuel would
reduce the treatment duration under Alternative 1 from 13 to 7 years. Storing Fermi-1 blanket spent nuclear
fuel pending a subsequent decision on its long-term management would not change the duration of the No
Action Alternative, i.e., it would remain 35 years.

Should DOE decide to treat Fermi-1 blanket fuel using a treatment method or process, other than
electrometallurgical treatment, that was analyzed in Sections 4.4 through 4.7 of this EIS, the environmental
consequences would be equal to or bounded by the EIS. Asindicated in these sections, all the alternatives
analyzed would result in very small and essentially indistinguishable impacts to public and occupational
health and safety, air quality, water resources, environmental justice, and transportation. The volumes of
waste generated by separate treatment of Fermi-1 blanket fuel would be equal to or bounded by the values

'Even though it would take six years to electrometallurgically treat EBR-11 spent nuclear fuel at ANL-W, for planning
purposes, DOE would need to make the decision in four years.
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presented for each of the alternatives analyzed in detail. A decision by DOE to treat some or al of the
sodium-bonded blanket fuel using a method which has not been analyzed in detail in this EISwould require
an evaluation of associated environmental impacts under a separate NEPA document.

4.11 CUMULATIVE IMPACTS

The Council on Environmental Quality regulations implementing NEPA procedura provisions define
cumul ativeimpacts astheimpacts on the environment which result from theincremental impact of theaction
when added to other past, present, and reasonably foreseeable future actions, regardless of what agency
(Federa or nonfederal) or person undertakes such other actions (40 CFR 1508.7). The cumulative impacts
analysis presented in this section is based on the incremental contribution from the maximum impactsfrom
the proposed action added to the baseline conditions at ANL-W and SRS, as well as the maximum impacts
from other on- and offsite past, present, and other reasonably foreseeable future actions. Although it is
unlikely that the aternative with the maximum impacts would be implemented to treat and manage sodium-
bonded spent nuclear fuel at ANL-W and SRS, it was used to estimate cumulative impacts to ensure a
conservative analysis. In accordance with a handbook recently prepared by the Council on Environmental
Quality, DOE identified the resource areasin which the treatment and management of sodium-bonded spent
nuclear fuel could add to theimpacts of past, present, and reasonably foreseeable actions within the project
impact zones, as defined by the Council on Environmental Quality (CEQ 1997).

Based on an examination of the environmental impacts of the proposed action, coupled with DOE and other
agency actions, it was determined that cumulative impacts for the following areas need to be presented:
(1) air resources, (2) water resources, (3) socioeconomics, (4) public and worker health, (5) environmental
justice, and (6) waste generation. Discussions of cumulative impacts for land resources, site infrastructure,
geologic resources, ecological resources, and cultural and paleontological resources were omitted because
therelated impactsfrom the proposed treatment and management of sodium-bonded spent nuclear fuel would

either not occur or be so small that their potential contribution to cumulative impacts would be negligible.

For determining the impacts to air, water, socioeconomic, human health, environmental justice, and waste
generation resources from commercial and Federal nuclear facilities, the 80-kilometer (50-mile) radius
surrounding ANL-W and SRS was selected as the project impact zone. For liquid releases from SRS, the
downstream popul ation that usesthe Savannah River asits source of drinking water wasincluded inthe SRS
project impact zone.

Cumulative transportation impacts are discussed at the end of this section.
4.11.1 ANL-W and INEEL

Significant offsite activities within a 80-kilometer (50-mile) radius of ANL-W and INEEL that potentially
would contribute to the cumulative environmental impacts presented in this analysis include the System
Integration Corporation quartzite mining operation in Arco Hills and the Food, Machinery, and Chemical
Corporation, a phosphate processing operations in Pocatello, Idaho. The Food, Machinery, and Chemical
Corporation isaprimary sourcefor offsite radiol ogical emissions. These emissions have been evaluated by
the EPA. Radiological impactsfrom the operation of the phosphate processing operationsare minimal, and
are not included in assessments at INEEL (DOE 1999a).

The counties surrounding ANL-W and INEEL have a number of existing and planned industrial and
commercial facilities with permitted air emissions and water usage. Because of the distances between
ANL-W and INEEL and the privateindustrial facilities, thereislittle opportunity for theinteraction of plant
emissions and no significant contribution to the cumulative impact on air or water. Reasonably foreseeable
offsite actions evaluated in this EIS are presented in Table 4-64.
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Table 464 Offsite ActivitiesIncluded in the Assessment of Cumulative Impactsat ANL-W and

INEEL

Activity

Description

Housing devel opment,
Idaho Falls

300-unit single family housing devel opment planned on approximately 150 acres of vacant land.

Business park, Rexburg

50 acres of vacant land between two light industrial facilities planned for expansion into alight
industrial/business park for 30-40 businesses.

Manufacturer, Pocatello

Existing manufactured-home factory to expand from approximately 50 to between 140 and
150 employees. Expansion of 22 acresin Pocatello Airport Industrial Park.

Food, Machinery, and
Chemica Corp.,
Pocatello

Phosphate manufacturing plant to reduce number of furnaces from four to three within the next
two years; 25-30 jobs could be lost.

System Integration
Corporation Arco Hills
Quartzite Mine

Quartzite mining operation and ore processing near Arco Hills on 56 acres. Fourteen acres would
be disturbed by the quarry operation and a small waste ore dump; 22 acres would be disturbed by
the construction of a haul road; 11 acres would be disturbed by the ore crushing facilities; and

9 acres would be disturbed by the loading facilities at INEEL. The project would employ
40 workers.

Source: DOE 1999a.

The cumulative impacts analysis also addressed the contributory effects from other past, present, and
reasonably foreseeablefuture DOE actionsat ANL-W and INEEL. Theseactionsandtheir associated NEPA
documentation are summarized in Section 1.6. The contributory effects of impacts from actions proposed
in the Idaho High-Level Waste and Facilities Disposition Environmental Impact Satement (DOE 1999¢)
wereincluded in the cumulative impact analysis. InthisEIS, DOE evaluated theimpacts from the proposed
construction and operation of a high-level radioactive waste and liquid sodium-bearing waste treatment
facility at INEEL to make these materials ready for disposal. This project also involves the disposition of
high-level radioactive waste generation, storage, and treatment facilities at INEEL upon the completion of
their missions.

Other reasonably foreseeable future actions that may contribute to cumulative impacts at INEEL but were
not included in this analysis include a proposed DOE Office of Nuclear Energy, Science, and Technology
project. Thisproject involves evaluating INEEL as a potential site for the production of plutonium-238 for
usein radioisotope power systemsfor future space missions. Thisproject wouldincludetheuseof INEEL’s
Fluorinel Dissolution Process Facility at INTEC for either storing neptunium-237 and/or fabricating and
processing heptunium-237 targets to produce plutonium-238, and the use of the Advanced Test Reactor for
the irradiation of neptunium-237 targets. The Advanced Test Reactor is an operating test reactor with a
programmatic mission to support the Naval Reactor Fuels Program. Public scoping for this project hasbeen
completed. A preliminary review of the project indicates that there would be a contributory effect to the
cumul ative impacts—primarily to public and worker health and saf ety due to the fabrication and processing
of neptunium-237 targetsin the Fluoringl Dissolution Process Facility, loading and unloading targetsin the
Advanced Test Reactor, and handling of irradiated targets for packaging and shipping. The cumulative
impacts from this proposed project will be addressed in a separate NEPA document.

The proposed commercial project (VentureStar) would involve a commercial spin-off of the National
Aeronauticsand Space Administration’s Reusable Launch V ehicle research program that would replace the
existing Space Shuttle Program. INEEL isbeing considered as apotential candidate sitefor both thelaunch
and landing of this next-generation spacecraft. The project isin the very early stages of development and
does not appear to be near term (5 to 10 years). Cumulative impacts from this proposed project would be
addressed in separate NEPA documentation.
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The cumulative impacts analysis also included the impacts from actions proposed in this EIS. Risksto
members of the public and site workers from radiological and nonradiological releases were based on
operational impacts from the alternatives described in Chapter 4 of thisEIS.

Temporal limitswere defined by examining the period of influence from both the proposed action and other
Federal and nonfederal actions that have the potential for cumulative impacts. Actions to support the
treatment of sodium-bonded blanket spent nuclear fuel at ANL-W are expected to begin in 2000 in
preparation for ultimate offsite disposal, possibly in a geologic repository which probably will not be
availableuntil at least 2010. Final offsite shipments of spent nuclear fuel at ANL-W and INEEL for disposal
would be completed by 2035.

The period of interest for the cumulative impacts analysis for this EIS includes the proposed construction,
operation, and disposition of facilitiesidentified in the |daho High-Level Waste and Facilities Disposition
Environmental Impact Statement (DOE 1999¢) and the Advanced Mixed Waste Treatment Project Final
Environmental Impact Statement (DOE 1999a), while actions for other nuclear materials and surplus
plutonium disposition would be ongoing.

4.11.1.1Air Resources

Table4-65 comparesthe cumul ative concentrationsof nonradiological air pollutantsfrom INEEL to Federal
and state regulatory standards. Thelisted values are the maximum model ed concentrations that could occur
at the ground level at the site boundary. The data demonstrate that the total estimated concentrations of
nonradiological air pollutants from INEEL in the all cases would be well below the regul atory standards at
the site boundary. Among the pollutants, the concentrations of nitrogen oxides come closest to the standard
(14 percent of the standard for the annual averaging time). The remaining pollutant emissions would result
in concentrations below 13 percent of the applicable standards. As indicated in this table, the values
presented in the INEEL baseline include concentrations from releases at ANL-W. ANL-W’s criteria
pollutant concentrations are from currently operating equipment, which are not expected to increase under
any of thealternatives. Therefore, therewould beno contributionto cumulativeair quality impactsat INEEL
as aresult of the proposed action.

4.11.1.2Water Resour ces

Therewould be no liquid effluent rel eased to surface water or groundwater from the operation of ANL-W
or INEEL facilities as aresult of the proposed action. Therefore, there would be no contribution to the
cumulative impact.

4.11.1.3Socioeconomic I mpacts

No additional workerswould be required for the operation of ANL-W or INEEL facilities asaresult of the
proposed action. Therefore, there would be no contribution to the cumulative impact.

4.11.1.4Public and Worker Health

Table4-66 summarizesthecumulativeradiol ogical health effectsof routine ANL-W and INEEL operations,
proposed DOE actions, and nonfederal nuclear facility operations. Impacts resulting from proposed DOE
actions are described in the various EISs listed in Section 1.6. In addition to estimated radiological doses
to the maximally exposed offsite individual, the offsite population, and workers, Table 466 lists the
potential number of latent cancer fatalities for the public and workers from exposure to radiation. The
radiation dose to the maximally exposed offsite individual would be 0.047 millirem per year, which iswell
below the applicable DOE regulatory limits (10 millirem per year from the air pathway [40 CFR 61] and
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100 millirem per year for all pathways). Thetotal annual population dose of 0.35 person-remfor current and
projected activitiestranslatesinto 0.00017 | atent cancer fatalitiesfor each year of exposurefor the population
living within a 80-kilometer (50-mile) radius of the ANL-W.

Table4-65 Estimated Maximum Cumulative Ground-L evel Concentrations of Nonradiological
Pollutants (micrograms per cubic meter) at the INEEL Boundary

Most Advanced Idaho High-Level
Stringent Mixed Waste Waste and
Standard or INEEL Treatment Facilities Cumulative
Pollutant Averaging Time Guideline® | Baseline® Project EIS® | Disposition EIS® | Concentrations ®
Carbon 8 hours 10,000 120 1 4.2 130
monoxide] 1 hour 40,000 265 115 10 390
Nitrogen Annual 100 13 0.3 0.2 14
oxides
PM o Annual 50f 0.65 0.006 0.02 1
24 hours 150° 13 4.6 0.3 18
24 hours 150¢ Not available | Not available Not available Not available
(99" percentile over 3 years)
PM,5 3-year annual 159 Not available | Not available Not available Not available
24 hours 659 Not available | Not available Not available Not available
(98" percentile over 3 years)
Sulfur Annual 80" 34 0.012 057 4
dioxide 24 hours 365 32 45 9 46
3 hours 1,300f 84 25 42 151

PM,, = Particul ate matter less than or equal to n micronsin diameter.

& The more stringent Federal or state standard is presented if both exist for the averaging period.

® INEEL basdlineincludes concentrationsfromrel easesat ANL-W which, inturn, include rel eases under al alternatives considered
in the SBSNF EIS (see Section 3.2.3).

¢ DOE 1999a Table 5.7-6, Preferred Alternative (Microencapsulation option).

4 DOE 1999e: Table C.2-14, Separation (Planning Basis) option.

¢ Values presented in this column could be different from the sum of the individual values due to rounding.

" Federal and state standard.

9 Federa standard.

The annual collective dose to the worker population would be 200 person-rem. In addition, doses to
individual workerswould be kept bel ow the DOE Administrative Control Level of 2,000 millirem per year,
as established for al DOE activities in DOE Order N 441.1, which is well below the regulatory limit of
5,000 millirem per year (10 CFR 835). Furthermore, “aslow as reasonably achievable” principleswould be
exercised to maintain individual worker doses below the DOE Administrative Control Level of
2,000 millirem per year.

4.11.1.5Environmental Justice

As discussed in Chapter 4 and Appendix H, implementation of the aternatives for the treatment and
management of sodium-bonded spent nuclear fuel at ANL-W and INEEL would have no significant impact
on public health or theenvironment. Therefore, theimplementation of the proposed action or the No Action
Alternative would result in no disproportionately high and adverse impacts on minority or low-income
populations residing within potentially affected areas.
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Table4-66 Estimated Annual Cumulative Radiological Doses and Resulting Health Effectsto
Offsite Population and Facility Workersat ANL-W and INEEL

Maximally Exposed Offsite
I ndividual Population # Workers
Collective | ExcessLatent | Collective | ExcessLatent
Dose Latent Cancer Dose Cancer Dose Cancer
Activity (Millirem) Fatality Risk | (Person-Rem) Fatalities |(Person-Rem)| Fatalities

ANL-W and INEEL
Baseline® 0.021 1.1x 108 0.23 0.00012 115 0.046
SBSNF EIS® 0.002 1.0x 10° 0.012 6.0 x 10° 22 0.0088
Advanced Mixed Waste
Treatment Program ® 0.022 1.1x10% 0.009 45x10° 4.1° 0.0016
High-Level Waste and
Facilities Disposition ’ 0.002 1.0x 10° 0.10 0.00005 59 0.024
Total 0.047 2.4 %108 0.35 0.0017 200 0.08

& A collective dose to the 80-kilometer (50-mile) population from atmospheric releases. There would be no liquid rel eases from
ANL-W and INEEL facilities as aresult of the proposed action.

Data from Tables 3-9 and 310 of this SBSNF EIS.

Alternative 6: Melt and dilute blanket and driver fuel at ANL-W.

DOE 1999a Tables5.12-1 and E.4—7. Preferred Alternative (Microencapsulation Option) Record of Decision (64 FR 16948).
Estimate based on the number of workers and the average dose per worker, i.e., 50 workers (DOE 1999a: Table E.4-7)
x 81 millirem (DOE 1999a: Table 5.12—1) = 4050 person millirem = 4.1 person-rem.

" DOE 1999e: Table 5.4-6, maximum dose for any alternative. Average annual dose of 190 millirem per worker.

o a o o

4.11.1.6Waste Generation

Asstated inthe Waste M anagement discussionsfor each alternative presented earlier in Chapter 4, low-level
radioactive waste, mixed and hazardous waste, and transuranic waste would be generated by the treatment
of sodium-bonded spent nuclear fuel. Under the proposed action (with the partial exception of Alternative
2), theexisting sodium-bonded spent nuclear fuel inventoriesat ANL-W and INEEL would be convertedinto
a high-level radioactive waste form for disposal in a geologic repository and, therefore, the volume of the
high-level radioactive waste that would be generated is not counted as new waste—" high-level radioactive
waste.” In fact, under the proposed action, the amount of material at ANL-W and INEEL scheduled for
disposal in ageol ogic repository would decrease. For all alternativesunder the proposed action, the volume
of the new high-level radioactive waste forms would be less than the volume of untreated sodium-bonded
spent nuclear fuel (the No Action Alternative). However, as stated in the Waste Management discussions,
the projected amount of high-level radioactive waste would not require additional treatment and storage
capacities beyond the current and planned INEEL capacities.

Table 467 lists the cumulative total waste generated at ANL-W and INEEL for years 2000 to 2035. The
estimated quantity of radioactive/hazardous waste from baseline operationsin thisforecast through the year
2035 would be 205,550 cubic meters (7.25 million cubic feet). Waste generated by Alternative 6: Melt and
dilute blanket and driver fuel at ANL-W (the alternative generating the most wastein all categories) would
add a total of 980 cubic meters (34,610 cubic feet). During a 15-year time period, other reasonably
foreseeabl e activities associated with the treatment of high-level radioactive waste and facility disposition
at INEEL could add an additional 30,730 cubic meters (1.1 million cubic feet). Therefore, the potential
cumulative total amount of waste generated from ANL-W and INEEL activities would be 237,260 cubic
meters (8.4 million cubic feet).
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Table4-67 Estimated Cumulative Total Waste Generation for Years 2000 to 2035 From ANL -W
and INEEL Concurrent Activities (Cubic Meters)

ANL-W and INEEL Idaho HLW and Facility
Waste Type Baseline Operations Disposition EIS? SBSNF EIS® Total

High-level radioactive 0 0 0¢ 0°¢
Low-level radioactive 135,600 15,320 925 151,845
Hazardous/mixed low-level

radioactive 4,950 15,300 40 20,290
Transuranic 65,000¢ 110 15 65,125
Total 205,550 30,730 980 237,260

HLW = High-level radioactive waste.

2 DOE 1999e: Figures 5.4-1 through 5.4-3 and input values for those figures through year 2035, Separations Alternative.
Maximum quantities for any aternative.

b Alternative 6: Melt and dilute blanket and driver fuel at ANL-W; 12 years of operation. This alternative would generate the most
wastein all categories.

¢ During treatment, the sodium-bonded spent nuclear fuel from existing inventoriesat ANL-W and INEEL would be converted into
ahigh-level radioactive waste form for disposal in ageologic repository. For any aternative, the amount of material at ANL-W
and INEEL scheduled for disposal in a geologic repository would not increase.

4 In storage at the Radioactive Waste Management Complex.

The Central Facilities Areaand Bonneville County landfill accepts nonhazardous and nonradioactive solid
waste generated at INEEL. The onsite landfill complex was designed to accommodate combined ANL-W
and INEEL solid waste disposal needs for a projected maximum operational life of 30 years.

The activities supporting the treatment and management of sodium-bonded spent nuclear fuel and other
planned ANL-W and INEEL activitieswould not generate larger volumes of radioactive, hazardous, or solid
waste beyond the current and projected capacities of ANL-W and INEEL waste storage and/or management
facilities.

4,11.2 Savannah River Site

Nuclear facilities within a 80-kilometer (50-mile) radius of SRS include Georgia Power’s Vogtle Electric
Generating Plant across the river from SRS; Chem-Nuclear Inc., acommercial |low-level radioactive waste
burial site just east of SRS; and Starmet CMI, Inc. (formerly Carolina Metals), located southeast of SRS,
which processes uranium-contaminated metals. Radiological impacts from the operation of the Vogtle
Electric Generating Plant, atwo-unit commercial nuclear power plant, are minimal, but DOE has factored
them into the analysis. As stated in the SRS Spent Nuclear Fuel Management Final EIS (DOE 2000), the
South Carolina Department of Health and Environmental Control Annual Report indicatesthat operation of
the Chem-Nuclear Services facility and the Starmet CMI facility do not noticeably impact radiation levels
inair or liquid pathwaysin the vicinity of SRS. Therefore, they are not included in this assessment.

The counties surrounding SRS have numerous existing (e.g., textile mills, paper product mills, and
manufacturing facilities) and planned (e.g., Bridgestone Tire) industrial facilities with permitted air
emissionsand dischargesto surfacewaters. Because of the distances between SRS and the privateindustrial
facilities, thereislittle opportunity for interactions of plant emissions, and no major cumulative impact on
air or water quality. Construction and operation of Bridgestone Tire and Hankook Polyester facilities could
affect the regional socioeconomic cumulative impacts.

Additional offsite facilities with the potential to affect the nonradiological environment include South

CarolinaElectricand GasCompany’ sUrquhart Station. Urquhart Stationisathree-unit, 250-megawatt, coal -
and natural gas-fired steam electric plant on Beech Island, South Carolina, located north of SRS. Because
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of the distance between SRS and the Urquhart Station and the regional wind direction frequencies, thereis
little opportunity for any interaction of plant emissions, and no significant cumulativeimpact on air quality.

DOE also evaluated theimpactsfromits own proposed future actions by examining impactsto resourcesand
the human environment, as shown in NEPA documentation related to SRS (see Section 1.6). Additional
NEPA documentsrelated to SRSthat are considered in the cumul ativeimpacts sectionincludethefollowing:

Environmental Assessment for the Tritium Facility Modernization and Consolidation Project at the
Savannah River Site (DOE 1998a). This environmental assessment addresses the impacts of consolidating
the tritium activities currently performed in Building 232-H into the new Building 233-H and Building
234-H. Tritium extraction functions would be transferred to the Tritium Extraction Facility. The overall
impact would be to reduce the tritium facility complex net tritium emissions by up to 50 percent. Another
positive effect of this planned action would be to reduce the amount of low-level radioactive job-control
waste. Effects on other resources would be negligible. Therefore, impacts from the environmental
assessment have not been included in this cumulative impacts analysis.

Final Environmental | mpact Statement on Management of Certain Plutonium Residuesand Scrub Alloy
Stored at the Rocky Flats Environmental Technology Site (DOE 1998d). DOE proposesto processcertain
plutonium-bearing materials being stored at the Rocky Flats Environmental Technology Site. These
materialsare plutonium residues and scrub all oy remaining from nucl ear weapons manufacturing operations
formerly conducted by DOE at Rocky Flats. DOE hasdecided to removethe plutoniumfrom certainresidues
that would be shipped from the Rocky Flats Environmental Technology Site to SRS for stabilization. The
separated plutonium would be stored at SRS pending disposition decisions. Environmental impacts from
using the F-Canyon to chemically separate the plutonium from the remaining materials at SRS are included
in this section.

Draft and Final Environmental Impact Statements for the Construction and Operation of a Tritium
Extraction Facility at the Savannah River Site (DOE 1998b, DOE 1999b). DOE proposesto construct and
operateaTritium Extraction Facility at SRSto providethecapability to extract tritiumfrom commercial light
water reactor targets and targets of similar design. The purpose of the proposed action and alternatives
evaluated in the EIS is to provide tritium extraction capability to support reactor tritium production.
Environmental impacts from the maximum processing option in this EIS are included in this section.

Defense Waste Processing Facility Supplemental Environmental | mpact Statement (DOE 1994). The
selected alternative in the Record of Decision was the completion and operation of the Defense Waste
Processing Facility to immobilize high-level radioactive waste at SRS. Thefacility is currently processing
sludge from SRS high-level radioactive waste tanks. However, SRS baseline data are not representative of
full Defense Waste Processing Facility operational impacts, including the processing of salt and supernate
from these tanks. Therefore, the Defense Waste Processing Facility datais listed separately.

In addition, the cumulative impacts analysis also includes the impacts from actions proposed in this SBSNF
EIS. Risksto members of the public and site workers from radiological and nonradiological releases are
based on operational impacts from the alternatives described in Sections 4.5 and 4.7, of thisEIS.

Tempora limitswere defined by examining the period of influence from both the proposed action and other
Federal and nonfederal actions that have the potential for cumulative impacts. Actions to support the
treatment of sodium-bonded blanket spent nuclear fuel at SRS are expected to begin in 2003 in preparation
for ultimate offsite disposal, possibly in a geologic repository which probably will not be available until at
least 2010. Final offsite shipments for spent nuclear fuel currently assigned to SRS for disposal would be
completed by 2035.
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The period of interest for the cumulative impacts analysis for this EIS includes the proposed construction
and operation of facilitiesidentified in the SRS Spent Nuclear Fuel Management Final EIS (DOE 2000) and
the Draft EIS for the SRS Tritium Extraction Facility (DOE 1998b, DOE 1999b), while actions for nuclear
materials, highly enriched uranium, and surplus plutonium disposition would be ongoing.

4.11.2.1Air Resources

Table 4-68 compares the cumul ative concentrations of nonradiological air pollutants from SRS to Federal
and state regulatory standards. Thelisted values are the maximum model ed concentrations that could occur
at ground level at the site boundary. The data demonstrate that total estimated concentrations of
nonradiological air pollutants from SRS in all cases would be below the regulatory standards at the site
boundary. Among the pollutants, the concentration of sulfur dioxide comes closest to the standard
(approximately 96 percent of the standard for the 24-hour averaging time). The remaining pollutant
emissions would range from 25 to 93 percent of the applicable standards.

Table 468 Estimated Maximum Cumulative Ground-L evel Concentrations of Nonradiological
Criteria Pollutants (Micrograms per Cubic Meter) at the SRS Boundary

Other
Most Stringent Foreseeable
Standard or SRS Planned SRS Cumulative
Pollutant Averaging Time Guideline® | Basdline® | SBSNF EIS®| Activitiess? | Concentrations®
Carbon 8 hours 10,000 6,900 122 6.78 6,908
monoxide 1 hour 40,000° 10,000 9.06 44.63 10,054
Nitrogen Annual 100 26 311 4.63 34
dioxide
PM Annud 50° 25 Lessthan 0.01 0.21 25
24 hours (interim) 150 130 011 6.82 137
24 hours
(99" percentile over 3 years) 1509 (h) Not available | Not available Not available
PM, 5 3-year annual 159 (h) Not available | Not available Not available
24 hours
(98" percentile over 3 years) 659 (h) Not available | Not available Not available
Sulfur dioxide Annual 80f 34 Lessthan 0.01 0.06 34
24 hours 365" 350 0.12 0.96 351
3 hours 1,300 1,200 0.91 5.28 1,206

PM |, = Particulate matter less than or equal to n microns in diameter.
& The more stringent Federal or state standard is presented if both exist for the averaging period.
Data from Table 3-16 of this EIS.

b
¢ Alternative 3: PUREX process blanket fuel at SRS F-Canyon.
d

Data compiled from SRS Spent Nuclear Fuel Management Final EIS (DOE 2000: Table 5-1), including contributions from the
Preferred Alternative less contributions from SBSNF EIS.
Vauesin this column are rounded to the nearest number.

e

" Federa and gtate standard.

9 Federa standard.

" No data available with which to assess particul ate matter concentrations.

DOE aso eval uated the cumulativeimpacts of airborneradiological rel easesintermsof doseto amaximally
exposed offsiteindividual at the SRS boundary. DOE included theimpacts of the V ogtle Plant (NRC 1996)
in this cumulative total. The radiological emissions from the operation of the Chem-Nuclear low-level
radioactive waste disposal facility just east of SRS are very low (DOE 2000) and are not included.
Table 469 lists the results of this analysis, using 1996 emissions (1992 for the V ogtle Plant) for the SRS
baseline. The cumulative dose to the maximally exposed offsiteindividua would be 0.10 millirem per year,
well below the regulatory standard of 10 millirem per year (40 CFR Part 61). Summing the doses to the
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maximally exposed offsite individual for the proposed action and baseline SRS operations listed in Table
4-69 is an extremely conservative approach because, to get the calculated dose, the maximally exposed
offsiteindividual would have to occupy different physical locations at the same time, which isimpossible.

Table4-69 Estimated Average Annual Cumulative Radiological Doses and Resulting Health
Effectsto the Offsite Population in the 80-Kilometer (50-Mile) Radius From Airborne

Releases at SRS
Maximally Exposed Offsite
Individual Population #
Latent Cancer Collective Dose Excess Latent
Activity Dose (millirem) Fatality Risk (person-rem) | Cancer Fatalities
SRS baseline® 0.050 25x10* 55 0.0028
SBSNF EIS® 0.00039 20x 10" 0.019 9.5x10°
Management of spent nuclear fuel 0.015 7.5x10° 0.56 0.00028
Disposition of surplus highly enriched uranium ¢ 0.0025 1.3x10° 0.16 0.00008
Tritium Extraction Facility 0.02 1.0x 108 0.77 0.00039
Disposition of surplus plutonium ¢ 0.0074 3.7x10° 18 0.0009
Management of plutonium residues/scrub alloy ® 0.00057 29 x 10" 0.0062 3.1x10°
Defense Waste Processing Facility 0.001 5.0 x 10 0.071 0.000036
DOE Complex miscellaneous components 0.0044 2.2x10° 0.007 3.3x10°
Vogtle Plant ¢ 0.00054 2.7x10% 0.042 0.000021
Total 0.10 5.1x 108 8.94 0.0045

& A collective dose to the 80-kilometer (50-mile) population.

® Datafrom Table 3-21 of thisEIS.

¢ Alternative 3: PUREX process blanket fuel at SRS F-Canyon.

4 Datafrom SRS Spent Nuclear Fuel Management Fina EIS (DOE 2000: Table 5-2 maximum impact alternative).

Adding the population doses from current and projected activities at SRS, the Vogtle Plant, the SRS Spent
Nuclear Fuel Management Final EIS, and this EIS could yield a total annual cumulative dose of
8.94 person-remfromairbornesources. Thetotal annual cumulative dosetrans atesinto 0.0045 | atent cancer
fatalitiesfor each year of exposurefor the popul ation living within an 80-kilometer (50-mile) radius of SRS.

4.11.2.2Water Resour ces

At present, anumber of SRSfacilities discharge treated wastewater to Upper Three Runs and itstributaries
and Fourmile Branch via NPDES—permitted outfalls. These include the F- and H-Area Effluent Treatment
Facility and theM-AreaLiquid Effluent Treatment Facility. Asstatedin Sections4.5.2and 4.7.2, operations
associated with thetreatment and management of sodium-bonded spent nuclear fuel arenot expectedto result
in any dischargesto groundwater. The only technology that would result in discharges of radiological and
nonradiological effluent to surfacewater would be PUREX processing. Themajor sourcesof liquid effluent
from facilities associated with PUREX processing would be process cooling water and steam condensate
systemsthat could contain small quantities of radionuclidesand chemicals. This processwastewater would
be treated at the F-Area Effluent Treatment Facility and then discharged to the Upper Three Runs. Studies
of water quality and biotadownstream of the Effluent Treatment Facility outfall suggest that dischargeshave
not degraded the water quality of Upper Three Runs (DOE 2000).

Other potential sources of contaminantsinto Upper Three Runsduring the periodsin which sodium-bonded
spent nuclear fuel would be treated in F-Area using PUREX, or in L-Areausing melt and dilute treatment,
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include activities described in the SRS Spent Nuclear Fuel Management Final EIS (DOE 2000), the tritium
extraction facility, environmental restoration, and decontamination and deactivation activities, as well as
modificationsto existing SRS facilities. Dischargesfrom activities associated with the SRS Spent Nuclear
Fuel Management Final EIS and tritium extraction facility would not add significant amounts of
nonradiol ogical contaminantsto Upper ThreeRuns. Theamount of discharge associated with environmental
restoration and decontamination and deactivation activities would vary based on the level of activity. All
the potential activities that could result in wastewater discharges would be required to comply with the
NPDES permit limits that ensure protection of water quality.

Table 4-70 summarizes the estimated cumulative radiological doses from waterborne sources to human
receptorsdownstreamfrom SRS. Liquid effluent rel eased to SRS streamsthat aretributaries of the Savannah
River could contain small quantities of radionuclides. The exposure pathways considered in this analysis
included drinking water, fish ingestion, shoreline exposure, swimming, and boating. The estimated
cumul ative doseto the maximally exposed offsiteindividual fromliquid rel easeswould be 0.24 millirem per
year, well below the regulatory standard of 4 millirem per year (40 CFR Part 141). Adding the population
doses associated with current and projected SRS activities would yield a cumulative annual dose of
2.6 person-rem from liquid sources. This translates into 0.0013 latent cancer fatalities for each year of
exposure of the population living within an 80-kilometer (50-mile) radius of SRS.

Table4—70 Estimated Average Annual Cumulative Radiological Doses and Resulting Health
Effectsto the Offsite Population in the 80-Kilometer (50-Mile) Radius From Liquid Releases at

SRS
Maximally Exposed Offsite I ndividual Population *
Latent Cancer | Collective Dose| Excess Latent
Activity Dose (millirem) Fatality Risk (person-rem) |Cancer Fatalities

SRS baseline® 0.13 6.5x 10°® 2.4 0.0012
SBSNF EIS® 0.00012 6.0 x 10 0.00068 3.4 x 107
Management of spent nuclear fuel ¢ 0.057 29x10% 0.19 0.000095
Disposition of surplus highly enriched uranium ¢ (e (e (e (e
Tritium Extraction Facility ¢ (e (e (e) (e
Defense Waste Processing Facility ¢ (e (e (e) (e
Disposition of surplus plutonium ¢ (e (e (e) (e
Management plutonium residues/scrub alloy ¢ (e (e (e) (e
DOE Complex miscellaneous components @ 0.000042 2.1x 10 0.00024 1.2x 107
Plant Vogtle® 0.054 2.7 x10°® 0.0025 1.3x 10°
Total 0.24 1.2 x 107 2.6 0.0013

& A collective dose to the 80-kilometer (50-mile) and downstream popul ation.

Data from Table 3-21 of thisEIS.

b
¢ Alternative 3: PUREX process blanket fuel at SRS F-Canyon.
4 Datafrom SRS Spent Nuclear Fuel Management Final EIS (DOE 2000: Table 5-3 maximum impact aternative).

Less than minimum reportable levels.

4.11.2.3Socioeconomic | mpacts

No additional workerswould be required for the operation of PUREX and melt and dilute facilities at SRS
as aresult of the proposed action. Therefore, there would be no contribution to the cumulative impacts.
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4.11.2.4Public and Worker Health

Table4-71 summarizesthe cumulativeradiol ogical health effects of routine SRS operations, proposed DOE
actions, and nonfederal nuclear facility operations(V ogtle Electric Generating Plant). Impactsresultingfrom
proposed DOE actions are described in the EISs listed previously in this chapter. In addition to estimated
radiological dosesto the hypothetical maximally exposed offsite individual, the offsite population, and the
workers, Table 4-71 lists the potential number of latent cancer fatalities for the public and workers due to
radiation exposure. The radiation dose to the maximally exposed offsite individual from air and liquid
pathways would be 0.34 millirem per year, which is well below the applicable DOE regulatory limits
(20 millirem per year from the air pathway; 4 millirem per year from the liquid pathway; and 100 millirem
per year for al pathways). The total annual population dose for current and projected activities of
11.5 person-rem tranglates into 0.0058 |atent cancer fatalities for each year of exposure for the population
living within an 80-kilometer (50-mile) radius of SRS.

Theannual radiation dose to aworker popul ation would be 859 person-rem. Inaddition, dosesto individual
workers would be kept below the DOE Administrative Control Level of 2,000 millirem per year, as
established for all DOE activities in DOE Order N 441.1, which is well below the regulatory limit of
5,000 millirem per year (10 CFR 835). Furthermore, standards and practicesto ensure worker doses are as
low as reasonably achievable would be exercised to maintain individual worker doses below the DOE
Administrative Control Level of 2,000 millirem per year.

4.11.2.5Environmental Justice

As discussed in Chapter 4 and Appendix H, implementation of the aternatives for the treatment and
management of sodium-bonded spent nuclear fuel at SRS would have no significant impact on public health
or the environment. Therefore, the implementation of either of two alternatives at SRS would result in no
disproportionately high and adverse impacts on minority or low-income populations residing within
potentially affected areas.

4.11.2.6Waste Generation

As stated in Sections 4.5.6 and 4.7.6, high-level and low-level radioactive waste, transuranic waste, and
hazardous/mixed wastewould begenerated fromthetreatment of declad and cleaned sodium-bonded blanket
spent nuclear fuel at SRS. The largest volumes of |ow-level radioactive and transuranic waste would be
generated with PUREX processing. However, as stated in Sections 4.5.6 and 4.7.6, the projected waste
generation rateswould not requireadditional treatment and storage capacitiesbeyond the current and planned
SRS capacities. It should be noted that the treatment of blanket spent nuclear fuel at SRS would result in
the generation of new high-level radioactive waste that would be added to the SRS current inventory. This
is because the blanket spent nuclear fuel would be transported from ANL-W to SRS for treatment.

Table 4-72 lists the cumulative volumes of liguid high-level and solid low-level radioactive, transuranic,
and hazardous/mixed waste that SRS would generate. The table includes data from the SRS 30-year
expected waste forecast. The 30-year expected waste forecast is based on operations, environmental
restoration, and decontaminati on and deacti vation wasteforecastsfrom existing generatorsand thefol lowing
assumptions: (1) secondary waste from the Defense Waste Processing Facility, In-Tank Precipitation, and
Extended Sludge Processing operations are addressed in the Defense Waste Processing Facility EIS; (2)
high-level radioactive waste volumes are based on the sel ected option for the F-Canyon Plutonium Solutions
EIS; (3) some investigation-derived waste is handled as hazardous waste per RCRA regulations; (4) purge
water from well samplings is handled as hazardous waste; and (5) the continued receipt of small amounts
of low-level radioactive waste from other DOE facilities and nuclear naval operations (DOE 2000).
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Table4-71 Estimated Average Annual Cumulative Radiological Doses and Resulting Health Effectsto the Offsite

Population and Facility Workersat SRS

Maximally Exposed Offsite I ndividual Population # Workers
Dose From | Dose From Dose From | Dose From | Collective Excess Collective Excess
Airborne Liquid Latent Airborne Liquid Dose Latent Dose Latent
Releases Releases |Total Dose| Cancer Releases Releases (person- Cancer (person- Cancer
Activity (millirem) | (millirem) | (millirem) | Fatality Risk | (person-rem) |(person-rem) rem) Fatalities rem) Fatalities
SRS basdline® 0.050 0.13 0.18 9.5x 108 55 24 7.9 0.0025 165 0.066
SBSNF EIS® 0.00039 0.00012 0.00051 | 2.6x10™ 0.019 0.00068 0.020 1.0x 10% 38 0.015
Management of spent nuclear fuel ¢ 0.015 0.057 0.072 3.6 x 10°® 0.56 0.19 0.75 0.00038 55 0.022
Disposition of surplus highly 0.0025 (e 0.0025 1.3x10% 0.16 (e 0.16 0.00008 11 0.00044
enriched uranium ¢
Tritium Extraction Facility ¢ 0.02 (e 0.02 1.0x 10% 0.77 (e 0.77 0.00039 4 0.0016
Defense Waste Processing Facility 0.001 (e 0.001 5.0 x 10 0.071 (e 0.071 0.000036 120 0.048
Disposition of surplus plutonium ¢ 0.0074 (e 0.0074 3.7x10° 18 (e 18 0.0009 456 0.18
Management plutonium residues/ 0.00057 (e 0.00057 | 2.9x10™% 0.0062 (e 0.0062 3.1x10° 7.6 0.003
scrub alloy ¢
DOE Complex miscellaneous 0.0044 0.000042 0.0044 2.2x10° 0.007 0.00024 0.0072 3.6 x10° 2 0.001
components ¢
Vogtle Plant 0.00054 0.054 0.055 2.7x10°® 0.042 0.0025 0.045 0.000022 Not available
Total 0.10 0.24 0.34 1.9 x 107 8.95 2.60 115 0.0058 859 | 0.34

& A collective dose to the 80-kilometer (50-mil€) population for atmospheric releases and to the downstream users of the Savannah River for liquid releases.
b Datafrom Tables 3-21 and 3-22 of this EIS.
¢ Alternative 3: PUREX process blanket fuel at SRS F-Canyon.

4 Datafrom SRS Spent Nuclear Fuel Management Final EIS (DOE 2000: Table 5-4).
¢ Less than minimum reportable levels. T
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Table4-72 Estimated Cumulative Total Waste Generation From SRS
Concurrent Activities (Cubic Meters)

SRSBasdline | SBSNF | Spent Nuclear Fuel Other Waste

Waste Type Operations® EISP Management * ER/D&D * Volume? Total ©
Liquid high-level radioactive 14,129 510 11,000 0 69,040 94,680
Low-level radioactive 118,669 900 140,000 61,630 109,200 430,400
Hazardous/mixed |ow-level
radioactive 3,856 7 270 6,173 4,430 14,740
Transuranic 6,012 90 3,700 0 8,730 18,530
Total © 142,670 1,510 154,970 67,800 191,400 558,350

ER/D&D = environmental restoration/decontamination and decommissioning; based on a total 30-year expected waste forecast,

including previously generated waste.

& Datafrom SRS Spent Nuclear Fuel Management Final EI'S (DOE 2000) maximum impact alternative, Table 5-5, based on atotal
30-year expected waste forecast, including previously generated waste, and adjusted for the SBSNF EIS.

b Alternative 3: PUREX processing of declad and cleaned blanket spent nuclear fuel at SRS F-Canyon.

¢ Thevalues are rounded to the nearest ten; the total sum may be different from the sum of individuals.

Asindicated in Table 4-72, the estimated quantity of radioactive/hazardous waste from SRS operationsin
thisforecast during the next 30 yearswould be approximately 142,670 cubic meters(5.04 million cubic feet).
Waste generated by Alternative 3: PUREX processing of blanket fuel at SRS F-Canyon, would add atotal
of approximately 1,510 cubic meters (53,330 cubic feet). Waste generated fromthe conventional (PUREX)
processing option described in the SRS Spent Nuclear Fuel Management Final EIS would add a total of
154,970 cubic meters (5.48 million cubic feet). In addition, radioactive/hazardous waste associated with
environmental restoration and decontamination and decommissioning activities would have a 30-year
expected forecast of approximately 67,800 cubic meters (2.39 million cubic feet) (DOE 2000). During this
sametime period, other reasonably foreseeabl e activitiesthat werenot included in the 30-year forecast would
add, approximately, an additional 191,400 cubic meters (6.76 million cubic feet). Therefore, the potential
cumulative amount of waste generated from SRS activities during the period of interest would be
approximately 558,350 cubic meters (19.72 million cubic feet). It isimportant to note that the quantities of
waste generated are not equivalent to the amountsthat will require disposal. At SRS, high-level radioactive
material is evaporated and concentrated to a smaller volume for final disposal. Combustible low-level
radioactive waste is volume-reduced on site in the Consolidated Incineration Facility.

TheThreeRivers Solid Waste Authority Regional Waste Management Center at SRS accepts nonhazardous
and nonradioactive solid waste from SRS and eight surrounding South Carolina counties. This municipal
solid waste landfill provides state-of-the-art Subtitle D (nonhazardous) facilitiesfor land-filling solid waste
while reducing the environmental consequences associated with construction and operation of multiple
county-level facilities. It was designed to accommodate combined SRS and county solid waste disposal
needs for at least 20 years, with a projected maximum operational life of 45 to 60 years (DOE 2000). The
landfill is designed to handle an average of 1,000 tons per day and a maximum of 2,000 tons per day of
municipal solid waste. The SRS and eight cooperating counties had a combined generation rate of 900 tons
per day in 1995. The Three Rivers Solid Waste Authority Regional Waste Management Center opened in
mid-1998.

Activities supporting the treatment and management of sodium-bonded spent nuclear fuel and other planned

SRSactivitieswould not generatelarger volumesof radioactive, hazardous, or solid wastebeyondthe current
and projected capacities of SRS waste storage and/or management facilities.
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4.11.3 Transportation

The Programmatic Spent Nuclear Fuel EIS (DOE 1995a) analyzed the cumulative impacts of all
transportation of radioactive materials, including impacts from reasonably foreseeable future actions that
include transportation of radioactive material for a specific purpose and general radioactive materials
transportation that is not related to a particular action. The total worker and general population collective
doses are expected to belessthan 1 person-rem. Theimpacts of thisprogram are quite small compared with
overall transportation impacts. Total collective worker doses from all types of shipments (historical, the
aternatives, reasonably foreseeabl e actions, and general transportation) were estimated to be 320,000 person-
rem (130 latent cancer fatalities) for the period 1943 through 2035 (93 years).

4.12 PROGRAMMATIC CONSIDERATIONS

Programmatic considerations presented in this section provide information on the regulatory environment
applicableto spent nuclear fuel and high-level radioactivewaste. Also presented are scheduleconsiderations
for the disposal of DOE-owned spent nuclear fuel or high-level radioactive waste in a geologic repository.

4.12.1 Regulatory Environment Considerations

Prior to the acceptance of spent nuclear fuel or high-level radioactive waste at ageologic repaository, certain
NRC and EPA regulatory reguirements and DOE Office of Civilian Radioactive Waste Management
requirements must be met. Regulatory requirements specific to DOE’ s sodium-bonded spent nuclear fuel,
are identified in the Civilian Radioactive Waste Management Office’s current April 1999, Draft Waste
Acceptance System Requirements Document (DOE 1999c).

Oneof thekey NRC regquirementsfor acceptance of spent nuclear fuel or high-level radioactive wasteisthat
it cannot contain or generate materials that are explosive, pyrophoric, or chemicaly reactive (in the
repository environment) in aform or amount that could compromise the repository’ s ability to performits
waste isolation function or to satisfy its performance objective [10 CFR 60.135(b)(1)]. The No Action
Alternative may not satisfy this requirement, because the metallic sodium is highly reactive. The metallic
uranium is also reactive and potentially pyrophoric, and in some cases the fuel contains highly enriched
uranium, which would require criticality control measures. It also is uncertain whether the treatment
technology, identified for the blanket spent nuclear fuel under Alternative 2 (cleaning the fuel to remove
sodium and packaging in ahigh-integrity can), would be adeguate to meet thisNRC requirement. Under all
other action alternatives, this requirement could be met.

The Waste Acceptance System Requirements Document identifies the Civilian Radioactive Waste
Management Office's acceptance criteria for spent nuclear fuel and high-level radioactive waste. Under
these criteria, the Civilian Radioactive Waste Management Office states that only spent nuclear fuel and
high-level radioactive waste that is not subject to regulation under RCRA, Subtitle C, will be accepted for
disposal. Untreated sodium-bonded spent nuclear fuel may be regulated under RCRA, Subtitle C, because
it exhibitsthe characteristic of reactivity when exposed to water (40 CFR 261.23 (8)(2), (3)) andisignitable
(40 CFR 261.21 (8)(2)).

Under RCRA, 40 CFR 268.9 (c), “... no prohibited waste which exhibits a characteristic under 40 CFR part
261, subpart C, may be land disposed of unless the waste complies with the treatment standards under 40
CFR 268, subpart D.” Deactivation is the waste treatment technology for waste that exhibits the
characteristic of reactivity andignitability (40 CFR 268.40). RCRA land disposal requirements(i.e., 40 CFR
268.40) also require generators of waste that exhibits the characteristics of reactivity to water or ignitability
toidentify all underlying hazardous constituents reasonably expected to be present in the waste at the point
of generation, and to treat these constituents to the universal treatment standards. If the characteristic waste
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istreated by the applicable treatment technology and the waste no longer exhibitsthe characteristic, then the
waste no longer needsto beregulated under RCRA, Subtitle C, and can be managed asanonhazardouswaste
(62 FR 62083).

Thedirect disposal option of the No Action Alternative may not satisfy thisrequirement, becausethe sodium-
bonded spent nuclear fuel could be considered to be reactive and ignitable, and therefore, it may not be
accepted for disposal at ageologic repository. All of the alternatives under the proposed action would be
ableto deactivate the sodium-bonded fuel and remove the characteristics of reactivity and ignitability. The
metallic uranium is considered to be reactive, and in some cases pyrophoric; however, it would not be a
RCRA hazardous waste because it is defined under the Atomic Energy Act of 1954, asamended (42 U.S.C.
2001 et seq.), as a source, specia nuclear, or byproduct material and, therefore, is excluded from RCRA
under 40 CFR 261.4 (a)(4).

The Waste Acceptance System Requirements Document also identifies specific acceptance criteria for
DOE's spent nuclear fuel and high-level radioactive waste. For high-level radioactive waste, the Civilian
Radioactive Waste Management Office specifies borosilicate glass as a standard vitrified high-level
radioactivewaste form. For DOE’ s spent nuclear fuel, specific acceptance criteria have been devel oped for
canistered DOE spent nuclear fuel, including naval spent nuclear fuel that is intended for disposal in the
canister. Performance criteria for the ceramic high-level radioactive waste and the metallic high-level
radioactivewasteformsare being devel oped. However, no specific acceptance criteriahave been devel oped
for spent nuclear fuel that has been melted into aliquid form and then solidified. TheNo Action Alternative
may be able to meet thisrequirement for the disposal canisters; however, as previously discussed, it may not
meet the other waste acceptance requirements (e.g., NRC and RCRA regulations).

For Alternative 3 (blanket fuel) where the treated waste form would be a vitrified borosilicate glass, the
specific acceptance criteria have been developed. However, final approval of this waste form would be
contingent upon the requirements in the disposal facility’s license.

For Alternative 1 (blanket and driver fuel), Alternative 2 (driver fuel), Alternative 3 (driver fuel),
Alternative 4 (driver fuel), and Alternative 5 (driver fuel), performance criteria for the ceramic high-level
radioactivewasteand themetallic high-level radioactivewasteform have been devel oped, but need approval.
Again, final approval of thiswasteformwould be contingent upon the requirementsin the disposal facility’ s
license.

For Alternative 2 (blanket fuel), the specific acceptance criteriafor canistered spent nuclear fuel would apply
and may be achieved. However, the long-term durability of the proposed overpack container has not been
demonstrated or documented. Without such demonstration of extended containment, the ability of the high-
integrity can concept to meet the safety standards proposed by the National Research Council is unknown
(National Research Council 1998).

For Alternative 4 (blanket fuel), Alternative 5 (blanket fuel), and Alternative 6 (blanket and driver fuel), the
specific acceptance criteriafor conditioned spent nuclear fuel would need to be developed and approved.

4.12.2 Schedule Considerations
The schedule perspective for each of the alternativesis affected by two time frames: the proposed schedule

for the construction, operation, and closure of a geologic repository, and 2035, the year by which DOE
committed to remove all spent nuclear fuel from Idaho under the 1995 agreement with the State of Idaho.
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The proposed schedule for the repository is discussed in the Viability Assessment of a Repository at Yucca
Mountain (DOE 1998f). A site recommendation decision for the geologic repository is scheduled for 2001.
If the site were to be subsequently authorized, alicense application could be submitted in 2002. The NRC
construction authorization decision could occur in 2005 at the earliest. Repository construction would begin
upon receipt of this authorization. DOE must update its licensing application and submit it to the NRC
before the Commission will issue alicenseto receive and process nuclear waste. This update is scheduled
for 2008. Assuming repository construction sufficient to begin waste emplacement will takefiveyears, the
first waste emplacement at Y uccaM ountain could occur in 2010. DOE would design the repository to close
asearly asapproximately 10 yearsafter emplacement of thelast waste package, or to be kept openfor at least
100 years after initiation of waste emplacement, with areasonable expectation that the repository actually
could be kept open with appropriate maintenance for 300 years after initiation of waste emplacement. The
Viability Assessment (DOE 1998f) assumes a reference case in which closure of a monitored geologic
repository isinitiated in 2110, 100 years after initiation of waste emplacement operations.

Under the No Action Alternative, the untreated sodium-bonded spent nuclear fuel could remain in storage
at the current locations until 2035. After that, it would need to be transported outside the State of 1daho and
stored or treated at another DOE site. If the waste acceptance criteriaarefinalized by 2010 and indicate that
direct disposal of the sodium-bonded spent nuclear fuel is possible, the fuel could be packaged for direct
disposal well before 2035.

Thetreatment of the driver spent nuclear fuel using the electrometal lurgical technology under Alternatives1
through 5 could start as early as 2000 and could be completed by 2006 to 2007. If the decision to select a
technology isdelayed until after 2010, when waste acceptance criteriamay befinalized, it would requiretwo
to three years lead time for the reactivation or installation of new equipment for the electrometallurgical
treatment technology and six to seven years for the processing, for atotal of approximately 10 years. The
high-level radioactive waste would be ready for disposal by 2020.

The treatment of driver spent nuclear fuel only using the melt and dilute process at ANL-W could start as
early as 2005 and could be completed by 2007. If installation of the necessary equipment is delayed until
after 2010, the conditioned spent nuclear fuel would be ready for disposal in 2017.

Thetreatment of the blanket spent nuclear fuel using the el ectrometallurgical technology under Alternative 1
could start as early as 2000 and could be completed by 2012 or 2013. Delaying a decision until after 2010
would add 10to 15 years, depending on thetimerequired to reactivate or install new equipment. Theprocess
still could be completed by 2030.

The preparation of the blanket spent nuclear fuel and itsplacement in high-integrity cansunder Alternative 2
could start in 2003. Cleaning and sodium removal activities and packaging would take approximately six
years and could be completed by 2009. Delaying adecision until after 2010 would delay the completion of
this effort to approximately 2020.

The treatment of blanket spent nuclear fuel using the PUREX process at SRS would not start until 2005
because the F-Canyon is committed to other missions. Once started, however, all blanket spent nuclear fuel
could be processed in less than one year. The decladding and sodium removal activities at ANL-W to
prepare the blanket spent nuclear fuel for transportation and processing also would not start until 2003,
alowing for installation of new equipment. It is estimated that preparation activities at ANL-W for all
blanket spent nuclear fuel would last approximately six years. Therefore, the overall process could be
completed by approximately 2010. At thistimeitisnot clear whether the decision to process blanket spent
nuclear fuel at the F-Canyon could be delayed until after 2010 because DOE has scheduled operations for
the F-Canyon until 2005. If there were a programmatic decision to close the F-Canyon after currently
scheduled operations are completed, the F-Canyon would not be available.
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The preparation of blanket spent nuclear fuel for themelt and dilute processat ANL-W under Alternative 4 could
gart in 2003, alowing time for the installation of new equipment. The melt and dilute activities could Start in
2005 and could be completed in seven years (by 2012). The processwould require sodium removal activities at
ANL-W, which could bedonein parallel. Theblanket spent nuclear fuel preparation activitieswould start in 2003
and would require approximately six yearsfor completion. The overall process could be completed by 2012. If
adecison were delayed until after 2010, treatment would not be completed until about 2020.

The treatment of blanket spent nuclear fuel using the melt and dilute process at SRS under Alternative 5
could start after 2020 if capacity becomes available. It isestimated that the facility would be operational by
2005, but it iscommitted to other missions until 2035, as stated in the SRS Spent Nuclear Fuel Management
Fina EIS (DOE 2000). If additional capacity becomes available, treatment could start as soon as 2020.
Processing of the blanket spent nuclear fuel at SRS would take approximately three years. The decladding
and sodium removal activities at ANL-W that are needed to prepare the fuel could start in 2003 and could
be completed by 2009, well before processing begins. Delaying a decision until 2010 would push the
compl etion of the decladding activitiesto 2019, which would be well before processing could begin at SRS.

The treatment of blanket and driver spent nuclear fuel using the melt and dilute process at ANL-W under
Alternative 6 could start as early as 2003 and could be completed by 2015. Delaying adecision until 2010
would push completion to approximately 2025.

Table 4—73 summarizes the dates for completing the process for each alternative, given that a decision to
proceed is made in the year 2000 or the year 2010.

Table4-73 Treatment Completion Year

Alternatives? Decision in 2000 Decision in 2010

No Action (direct disposal) Before 2035 Before 2035
Alternative 1

Driver (only) 2006 2020

Driver and blanket 2012 2030
Alternative 2

Driver 2006 2020

Blanket 2009 2020
Alternative 3

Driver 2006 2020

Blanket 2010 F-Canyon may not be available
Alternative 4

Driver 2006 2020

Blanket 2012 2020
Alternative 5

Driver 2006 2020

Blanket 2025 2025
Alternative 6

Driver (only) 2007 2017

Driver and blanket 2015 2025

& See Section 2.5 for an explanation of aternatives.

4.13 MITIGATION MEASURES

Following completion of an EIS and its associated Record of Decision, DOE is required to prepare a
Mitigation Action Planto address any mitigation commitmentsexpressed in the Record of Decision (10 CFR
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1021.331). The purpose of the Mitigation Action Plan is to explain how measures designed to mitigate
adverse environmental impacts will be planned and implemented. The Mitigation Action Plan is prepared
prior to DOE taking any action directed by the Record of Decision that is the subject of a mitigation
commitment.

Based on analysesof theenvironmental consequencesof the proposed action presented earlier inthischapter,
no mitigation measures would be necessary since all potential environmental impacts would be small and
well within applicablerequirements. Each DOE sitewould follow install ation and operational practicesthat
would minimize any potential impactsto air and surface water quality, noise, operational and public health
and safety, and accident prevention and mitigation. These practices are dictated by Federal and state
licensing and permitting requirements, as described in Chapter 5.

4.14 RESOURCE COMMITMENTS

This section describes the unavoidable adverse environmental impacts that could result from the proposed
action; the relationship between short-term uses of the environment and the maintenance and enhancement
of long-termproductivity; andirreversibleandirretrievable commitmentsof resources. Unavoidableadverse
environmental impactsareimpactsthat would occur after implementation of all feasiblemitigation measures.
Therelationship between short-term uses of the environment and the mai ntenance and enhancement of long-
term productivity addressesissues associated with the condition and mai ntenance of existing environmental
resources used to support the proposed action and the utility of these resources after their use. Resources
that would be irreversibly and irretrievably committed are those that cannot be recovered or recycled and
those that are consumed or reduced to unrecoverable forms.

4.14.1 Unavoidable Adverse Environmental | mpacts

Implementing any of the alternatives considered in this EIS for the treatment and management of sodium-
bonded spent nuclear fuel would result in unavoidable adverse impacts to the human environment. In
general, these impacts are expected to be minimal and would come from incremental impacts attributed to
the operation of treatment and management facilities at ANL-W and SRS.

Operation of treatment and management facilitiesat ANL-W and SRSwould result in unavoidableincreases
of radiation exposuresto workers and the general public. Workerswould be exposed to direct radiation and
other chemicals associated with the handling and treatment of the sodium-bonded spent nuclear fuel. The
incremental annual dose contribution from the treatment and management of sodium-bonded spent nucl ear
fuel to the maximally exposed offsite individual, general population, and workers are discussed in Sections
434,44.4,454,46.4,4.7.4, and 4.8.4.

Also unavoidable would be the generation of additional low-level transuranic and mixed radioactive waste
compared to baseline generation rates, which would either be treated and stored on site at ANL-W or SRS,
or transported and managed off site at appropriate waste disposal facilities. Any other waste generated
during treatment and management activities would be collected at the site, treated and/or stored, and
eventually removed for suitablerecycling or disposal off sitein accordancewith applicable EPA regulations.

Operation of treatment and management facilities at ANL-W and SRS would have minimal unavoidable
adverseenvironmental impactstoair andwater quality. Air quality would be affected by increasesin various
chemical or radiological constituents in the routine emissions typical of facility operations at these sites.
Impacts to water resources and quality also would be affected by the release of various chemical or
radiological constituents in the routine effluent only from PUREX processing at SRS. Impacts to the
environment associated with the normal operation of facilities at ANL-W and SRS would occur regardless
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of the treatment and management of spent nuclear fuel. These routine impacts also have been addressed in
various other NEPA documentation at these sites.

The aternative treatment processes would generate varying amounts of waste material that could affect
storage requirements. This would be an unavoidable impact on the amount of available and anticipated
storage space and the requirements of disposal facilities.

4.14.2 Relationship Between Local Short-Term Usesof the Environment and the M aintenance and
Enhancement of Long-Term Productivity

Implementation of the alternatives, including the No Action Alternative, would cause short-term
commitments of resources(e.g., air emissionsand water discharges) and would permanently commit certain
resources (e.g., dilution materials and energy). For each alternative, the short-term use of these resources
would result in potential long-term benefits to the environment and the enhancement of long-term
productivity by decreasing overall health risks to workers, the public, and the surrounding environment by
reducing their exposure to hazardous and radioactive substances. The short-term effect on workers, the
public, and the environment from the treatment of sodium-bonded spent nuclear fuel would be offset by the
long-term benefits of safe, stable, secure storage of these materials.

Under the No Action Alternative, environmental resources already have been committed to the storage of
spent nuclear fuel. Thiscommitment would serve to maintain existing environmental conditionswith little
or no impacts to the long-term productivity of the environment. The continued storage of sodium-bonded
spent nuclear fuel at ANL-W and INEEL until 2035 and the potential for its direct disposal in a geologic
repository would result in less exposure to hazardous and radioactive material s for workers, the public, and
the environment than would be experienced under the proposed action. Only the direct disposal of the
sodium-bonded fuel in a repository would have the potential to enhance the long-term viability of the
environment in Idaho.

Under the proposed action, the short-term use of environmental resources at ANL-W and SRS would be
greater thanfor theNo Action Alternative. Theshort-term commitment of resourceswouldincludethe space
required for onsite processing, the commitment of processing facilities, transportation, and other disposal
resources and material s for the treatment and management of sodium-bonded spent nuclear fuel. Workers,
the public, and the environment woul d be exposed to larger amounts of hazardous and radioactive materials
over the short-term from the handling and treatment of the spent nuclear fuel, including process emissions
and the handling of waste. Again, these commitments would be offset by an even greater potential for
enhanced long-term viability of the environment than under the No Action Alternative.

Over thelife of the proposed action, groundwater would be used at SRS to meet sanitary and process needs.
After use and treatment, this water would be discharged into surface water streams. Depending on the site
chosen ( F- or L-Area) and the technology implemented over the short-term, the resulting increases in
pollutant loadings would take advantage of the natural assimilative capacity of the receiving stream(s).
However, theseincremental pollutant |oadingsshould not adversely affect either short- or long-termviability
of the aquatic ecosystem. These impacts would be assessed during the regulatory permitting process once
an aternative has been selected.

Regardless of location, air emissions associated with implementation of any of the technologies would add
small amounts of radiological and nonradiological constituentsto the air of the regionsaround ANL-W and
SRS. During the project’ slife, these emissions would result in additional oading and exposure, but would
not impact compliance with air quality or radiation exposure standards at either site. There would be no
significant residual environmental effectsto long-term environmental viability.
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Themanagement and disposal of sanitary solid waste and nonrecyclableradiol ogical wasteover theproject’s
lifewould require energy and space at ANL-W and SRS treatment, storage, or disposal facilities. Theland
required to meet the solid waste needswould require along-term commitment of terrestrial resources. Upon
the facilities' closures, DOE could decontaminate and decommission the facilities and/or equipment and
restore them to brown field siteswhich could be available for future commercial or industrial development.

Regardless of location, continued employment, expenditures, and tax revenues generated during the
implementation of any of the alternativeswould directly benefit thelocal, regional, and state economiesover
the short-term. Long-term economic productivity could be facilitated by local governments investing
proj ect-generated tax revenues into infrastructure and other required services.

The use of short-term resources to operate spent nuclear fuel treatment and management facilities at either
ANL-W or SRS would not affect the long-term productivity of these sites.

4.14.3 Irreversibleand Irretrievable Commitments of Resources

Irreversible and irretrievable commitments of resources for each alternative potentially would include
mineral resources during the life of the project and energy used in treating the waste. The commitment of
capital, energy, labor, and material during the implementation of the alternatives generaly would be
irreversible.

Energy expended would bein theform of fuel for equipment and vehicles, electricity for facility operations,
and human labor. Theenergy consumption of treatment and management facilitieswould beasmall fraction
of the total energy used at each DOE site. None of the technologies evaluated in the EIS would require
significantly higher or lower energy consumption. Assuming that thesefacilitiesaretotally dedicated to the
treatment and management of sodium-bonded spent nuclear fuel, it is estimated that total electrical energy
consumption would range from 101,500 megawatt hours for Alternative 2, high-integrity cans, to
130,000 megawatt hoursfor Alternative 5, melt and dilute at SRS. Operation of any proposed facility would
generatenonrecycl ablewaste streams, such asradiol ogical and nonradiological solid waste and someprocess
wastewaters. However, certain materialsand equi pment used during operation of the proposed facility could
be recycled when the facility is decontaminated and decommissioned.

The implementation of the alternatives considered in this EIS, including the No Action Alternative, would
require water, electricity, steam, and diesel fuel. Water at SRS and ANL-W would be obtained from onsite
groundwater sources and steam from existing onsite sources. Electricity and diesel fuel would be purchased
fromcommercial sources. Thesecommoditiesarereadily availableand theamountsrequired would not have
an appreciableimpact on available suppliesor capacities. Fromamaterialsand energy resource commitment
perspective, electrometallurgical treatment and PUREX process technol ogies would recover low-enriched
uranium, which is usable as commercial reactor fuel.

The disposal of hazardous and/or radioactive waste also would cause irreversible and irretrievable
commitments of land, mineral, and energy resources. Hazardous waste and low-level radioactive waste
disposal would irreversibly and irretrievably commit land for its disposal. For each of the alternatives
analyzedinthisdocument, theNo Action Alternative would have the least commitment of land, mineral, and
energy resources.
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